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REPORT. 


Department  or  Mixes, 

Halifax,  January  20,  1870. 
Sir  — 

I  have  the  honor  to  submit,   for  the   information  of  His 

Honor  the  Lieutenant  Governor,  the  following  Report  on  the 
affairs  of  the  Department  of  Mines  for  the  year  ending  the 
31st  day  of  December,  I860. 

SHERBROOKE 

still  holds  its  place  as  the  leading  gold-producing  District. 
During  the  year  there  were  19  companies  operating  in  this 
locality  with  varied  success. 

The  Palmerston,  Metropolitan,  and  Dominion  companies' 
works  are  on  what  is  called  the  Palmerston  lode — a  belt  of 
alternate  layers  of  slate  and  quartz,  similar  to  that  recently 
found  at  Isaac's  Harbor,  fully  20  feet  in  width.  The  Dominion 
and  Palmerston  companies  have  each  their  own  crushing  mill, 
and  are  doing  a  large  and  profitable  business.  The  Metropo- 
litan has  as  yet  no  crusher,  and  their  works  have  therefore 
been  limited. 

The  Canadian,  Meridian,  Chicago,  Wentworth,  Crescent,  and 
Caledonia  companies  have  been  operating  but  on  a  limited 
scale. 

The  Kingston  and  Sherbrooke  companies  have  sunk  a  shaft 
each  on  the  Wellington  and  Dewar  lodes. 

The  Wellington  is  still  doing  a  large  and  profitable  business, 
the  result  of  the  last  month's  work  (December)  being  666 
ounces  gold  from  500  tons  of  quartz,  at  a  cost  of  3800  days' 
labor. 

The  Rockville  company  have  in  permanent  work  sunk  two 
shafts  on  the  Dewar  lode ;  but  the  mine  is  now  worked  on 
tribute,  and  pays  the  shareholders  at  the  rate  of  ten  per  cent 
on  the  invested  capital. 


The  Flaydcr.  and  Derby  companies  have  invested  a  consid* 
erable  amount  in  permanent  works,  in  cross  cutting.  &c,  with 
good  results. 

The  New  York  and  Sherbrooke  company  has  been  princi- 
pally engaged  in  prospecting,  resulting  in  the  discovery  of 
some  good  lodes,  from  which  satisfactory  returns  have  been 
received. 

The  above  are  in  the  older  worked  portions  of  the  district. 

Outlying,  to  the  south  of  the  old  works,  about  half  a  mile, 
the  McKinnon  lode  has  been  opened,  which  promises  well. 
This  property  has  lately  been  purchased  by  Messrs.  McClure 
and  Snow,  who  have  commenced  work  thereon. 

COCHRAN   HILL. 

The  Cochran  Hill  company,  Kirk  &  Company,  and  Mr. 
McDonald,  have  each  opened  a  number  of  lodes,  which  pro- 
mise good  results.  A  crushing  mill,  water  power,  of  15 
stamps,  has  been  erected  at  Melrose,  about  two  and  a  half 
miles  from  the  Cochran  Hill  district,  and  operations  in  the 
locality  indicate  continuous  work. 

WINE    HARBOUR. 

In  this  District  a  large  amount  of  permanent  work  has 
been  performed,  during  the  past  year,  in  sinking  shafts,  cross 
tunnelling,  Arc. 

The  Napier  company  (successors  to  the  Provincial  company) 
has  sunk  3  shafts,  drove  100  feet  of  cross  tunnelling,  erected 
efficient  pumping  and  hoisting  machinery,  driven  by  steam, 
with  shaft  and  engine  houses,  and  have  their  works  in  an 
advanced  stage,  preparatory  to  mining  a  large  quantity  of  ore 
in  a  scientific  and  workmanlike  manner. 

The  Globe  company's  property,  worked  for  some  time  by  Mr. 
Mcintosh,  is  now  being  mined  upon  a  lode  5  or  6  feet  in  width, 
composed  of  alternate  layers  of  rock  and  slate;  and  although 
the  yield  per  ton  has  been  small,  the  returns  have  given  a 
fair  profit.  The  mine  has  been  worked  by  open  trench  from 
the  surface,  which  is  now  at  a  depth  requiring  steam  pumps 
and  hoisting  machinery,  intended  to  be  furnished  by  tho 
company. 


The  Eldorado  company  are  still  progressing  with  their  tun- 
nel, which  is  now  about  500  feet  in  length,  crossing  the 
metals,  and  cutting  some  workable  lodes,  on  one  of  which  2 
shafts  are  being  sunk,  and  one  on  another  lode  ;  a  further 
extension  of  the  tunnel  will  cut  a  number  of  known  gold- 
bearing  lodes,  besides  draining  a  large  surface  of  very  wet 
mining  ground. 

The  Eureka  company  has  been  principally  engaged  in 
stoping  and  ordinary  mining,  although  they,  too,  have  done 
some  preparatory  mining  on  a  new  lode  recently  discovered. 
Although  the  yield  from  this  district  for  the  past  year  was 
small,  much  larger  returns  may  hereafter  be  confidently 
expected,  as  the  mines  are  being  opened  and  worked  in  a 
scientific  manner,  and  on  lodes  that  formerly  yielded  profitable 
results. 

TANGIER. 

The  Strawberry  Hill  company,  which  have  been  contin- 
uously and  profitably  engaged  in  mining,  have  made  con- 
siderable additions  to  their  permanent  works. 

The  property  held  by  the  New  York  and  Nova  Scotia  com- 
pany has  been  purchased  by  H.  R.  Fletcher,  Esq.,  who  has 
now  the  works  in  active  operation,  receiving  satisfactory 
returns. 

At  Old  Tangier  but  little  has  been  done.  The  Gladstone 
or  Beneficary  company  mine  at  this  place  has  also  been 
purchased  by  Mr.  Fletcher.  A  small  but  very  rich  lode  was 
lately  found  on  this  property,  and  profitably  worked  for  a  short 
time. 

MONTAGU. 

The  Union  mine,  now  owned  by  R.  G.  Leckie  &  Co..  and 
called  the  Montagu  mine,  was  continuously  worked  since  the 
first  discovery  of  gold  in  this  district,  in  18(53,  The  mining 
operations  were  confined  to  two  lodes,  the  "  Belt  "  and  "  St. 
Patrick,"  the  works  on  which  are  now  suspended  :  on  the 
'■'  Belt"  lode  from  the  insufficiency  of  the  engine  and  pump- 
ing apparatus;  on  the  "'St.  Patrick"  from  the  want  of  neces- 
sary machinery.  The  works  now  carried  on  by  this  company 
are  on  two  lodes  recently  discovered,  which  have  proved 
remunerative. 


There  is  in  course  of  erection  a  crushing  mill  of  15  heavy 
stamps  (in  place  of  one  of  8  light  stamps),  with  the  modern 
appliances  for  saving  the  arsenical  and  iron  pyrites  and  sul- 
phides, which  in  this  district,  and  particularly  in  the  "  Belt  " 
lode,  are  very  abundant  and  highly  auriferous.  There  are 
now  on  this  property  four  rich  lodes  (tested),  which  only 
require  efficient  machinery  to  enable  them  to  be  vigorously 
and  profitably  worked. 

The  Albion  mine  (formerly  called  the  McQuarry),  now 
owned  by  Messrs.  W.  &  E.  Lawson,  after  a  long  suspension, 
is  now  and  has  been  since  August  last  in  active  operation. 
The  works  are  confined  to  the  "  Belt "  lode.  Hoisting  and 
pumping  machinery  has  been  erected;  the  pumps  are  such  as 
are  used  in  the  oil  wells  in  Canada,  which  have  proved  both 
economical  and  efficient,  and  are  well  worth  the  inspection  of 
those  engaged  in  gold  mining. 

The  above  are  the  two  principal  mines  in  the  district. 

The  Bendigo  mine  was  opened,  and  a  small  crusher  built 
by  an  association  of  Welsh  miners  ;  the  quartz  shewed  some 
gold,  but  when  crushed  the  yield  was  small,  possibly  from  the 
crusher  being  new  and  the  copper  plates  not  properly  coated. 
Since  May  the  association  dissolved,  and  the  mine  has  passed 
into  other  hands.  I  have  understood  that  want  of  funds  and 
disagreement  among  tin?  parties  were  the  causes. 

Messrs.  Temple  &  Salter  prospected  on  a  lead  of  from  12 
to  14  inches,  which,  judging  from  some  tons  crushed  at  the 
Montagu  crusher,  with  suitable  machinery  on  the  ground, 
could  be  made  to  pay.  Some  prospecting  has  been  done  by 
a  number  of  others,  but  with  what  success  I  am  unable  to  say. 

The  prospects  of  this  district  are  now  brighter  than  for 
some  years  past.  There  is,  however,  a  drawback  in  the 
scarcity  of  fuel  for  the  use  of  the  engines,  the  distance  by 
the  present  roads  from  Dartmouth  being  not  far  short  of 
seven  miles.  A  new  road  of  about  two  miles  has  been 
proposed  that  would  reduce  the  distance  about  one-third,  and 
materially  lessen  the  cost  of  the  carriage  of  coal  from  Dart- 
mouth. 

Since  writing  the  above  I  received  the  following  report 
from  Mr.  W.  H.  Browne,  the  manager  of  the  Montagu  mine, 


which  I  consider  peculiarly  interesting,  and  have  therefore 
taken  the  liberty  of  embodying-  with  these  remarks  : 

"  The  only  mine  in  this  district  which  has  been  continuously 
worked  throughout  the  year  is  the  Montagu,  (late  Union 
mine,)  belonging  to  Messrs.  Leckie  &  Co.,  on  which  operations 
have  been  in  progress  on  four  lodes.  The  Belt,  Werner  or 
St.  Patrick,  Lyclia  and  Sarah,  of  which  the  two  latter  are  new 
discoveries. 

The  Belt,  which  has  been  producing  a  very  considerable 
amount  of  gold  monthly,  was  suspended  in  February  in  con- 
sequence of  the  total  insufficiency  of  the  pumping  and  hoist- 
ing engine  to  do  the  work  required.  The  lode  has  since  been 
idle,  awaiting  the  new  machinery  now  being  erected.  A 
powerful  engine,  12-inch  cylinder,  with  suitable  pumps,  on  the 
excellent  plan  adopted  by  the  Messrs.  Lawson  on  the  adjoining 
mine,  are  being  put  up,  and  a  very  short  time  will  see  this 
valuable  lode  again  at  work.  Its  width  is  5  inches,  the 
deepest  shaft  148  feet,  and  it  is  opened  a  length  of  3G8  feet 
in  this  mine  and  produces  quartz  this  entire  distance,  yielding 
an  average  of  close  upon  2  oz.  per  ton. 

Pockets  of  highly  auriferous  arsenious  iron  pyrites  (mis- 
peckel)  are  found  (often  in  considerable  numbers,  and  weigh- 
ing from  20  to  150  lbs.  each,)  attached  to  the  lead  on  the 
footwall.  These  are  very  valuable,  but  being  difficult  to  treat 
have  been  hitherto  somewhat  neglected.  One  of  these  weigh- 
ing 110  lbs.,  from  the  Montagu  mine,  was  crushed  last  summer, 
(by  a  process  somewhat  different  from  the  ordinary,)  with  14 
cwt.  of  poor  rock,  and  yielded  4  oz.,  9  dwt.,  6  grs.  smelted 
gold,  or  80  oz.  per  ton.  They  are  found  in  this  mine,  and  that 
of  the  Messrs.  Lawson,  in  the  Belt  lode  only.  There  will  be 
8  shafts  in  use  on  this  lode,  all  of  which  are  commanded  by 
the  engine.  Pumps  capable  of  lifting  5000  gallons  of  water 
per  hour  (a  quantity  in  excess  of  that  ever  produced)  will  be 
erected,  the  smaller  of  which  will  supply  clear  water  to  the 
boiler  from  a  cross  cut  90  feet  down. 

The  Werner  or  St.  Patrick  lode  was  worked  to  a  considera- 
ble extent  during  the  year,  and  produced  a  good  deal  of  gold, 
the  quartz  yielding  2\  oz.  per  ton,  $2  per  foot  of  lead.  It 
produced   some  splendid  specimens.     It  is  opened   200  feet 


long,  of  which  100  feet  is  pay  ground.  It  has  reached  a  depth 
requiring  machinery  for  pumping,  and  now  awaits  it.  This 
lode  is  valuable,  and  should  have  further  developments  made 
on  its  extension. 

In  July  some  prospecting  was  done  west  of  the  crusher  on 
this  company's  property,  on  hitherto  unexplored  ground, 
resulting  in  the  discovery  of  several  lodes,  of  which  two.  the 
Lydia  and  Sarah  have  proved  quite  productive.  The  former 
is  already  opened  a  length  of  320  feet ;  its  deepest  shaft  is  55 
feet  down.  The  lode  averages  four  inches  in  width,  and  is 
very  rich  in  places.  The  whole  lengths  opened  will  yield  If 
oz.  per  ton. 

The  Sarah  lode  is  seven  inches  wide,  has  been  opened 
about  one  hundred  and  forty  feet  in  length  in  three  shafts, 
the  deepest  fifty  feet.  The  first  crushing  from  it  yielded  3 
oz.  5  dwts.  per  ton;    and  it  has  since  maintained  a  high  yield. 

These  two  lodes  are  traversed  by  many  cross  leads,  of 
various  widths,  from  quarter  of  an  inch  to  one  foot,  of  which 
three  or  four  are  quite  rich  ;  one  especially  so  at  its  point  of 
intersection  with  the  main  lodes,  and  it  shews  much  gold  as 
far  back  as  it  has  been  opened. 

The  old  crusher  on  this  mine  having  become  unequal  to  the 
amount  of  quartz  likely  to  be  raised  in  the  district,  and  having 
run  a  long  time,  a  new  one  of  much  greater  capacity  has  been 
erected,  and  rapidly  approaches  completion.  It  has  fifteen 
heavy  stamps  in  place  of  the  eight  light  ones  of  the  old  mill, 
and  will  have  complete  arrangements  for  saving  and  concen- 
trating the  large  quantities  of  auriferous  pyrites  and  sulphides 
in  the  quartz  of  Montagu  which  have  hitherto  been  completely 
neglected,  and  run  into  the  dumps  of  tailings,  which  from  this 
source  alone  assays  on  the  average  13  dwt.  per  ton  of  tailings, 
(from  assays  made  by  Mr.  Longmaid,)  and  this  saving  of  the 
pyrites  is  expected  to  make  a  very  considerable  increase  in 
the  yield  of  gold  from  many  of  the  lodes  in  the  district. 

A  very  considerable  amount  of  prospecting  has  been  done 
on  this  mine  during  the  year,  and  many  lodes  have  been 
opened  on  and  tested,  several  of  which  will  come  into  profit- 
able operation  with  the  cheaper  crusher  now  erecting. 

No  less  than  fifty  lodes,  of  sizes  from  an  inch  to  four  feet, 


are  known  to  exist  on  this  mine,  and  no  lode  yet  tested  in 
Montagu  has  yielded  less  than  5  dwt.  per  ton,  with  one  excep- 
tion, the  Cogswell  lode,  which  gave  4  dwt.  only.  This  mine, 
with  the  thorough  equipment  it  is  now  receiving,  and  its  four 
rich  lodes  (proved)  will  very  much  increase  its  past  pro- 
duction. 

The  Albion  mine,  belonging  to  the  Messrs.  Lawson,  adjoin- 
ing the  previously  described  mine,  and  on  the  Belt  lode  also, 
was  again  opened  at  the  latter  end  of  summer,  Avith  very  com- 
plete and  effectual  pumping  and  hoisting  machinery,  and  has 
since  been  in  profitable  operation.  The  three  crushings  it 
made  in  1869  (at  the  Montagu  mill)  yielded  an  average  of 
over  2J  oz.  per  ton,  and  one  completed  since  gave  over  3  oz. 
The  pockets  of  auriferous,  arsenious  pyrites  (mentioned  pre- 
viously) are  not  included  in  the  crushings,  being  saved  for 
other  treatment. 

The  pumping  and  hoisting  machinery  is  admirably  adapted 
to  its  work,  and  for  economy  and  use  is  not  surpassed  in  the 
.province. 

The  pumps  are  on  the  model  used  in  the  oil  regions,  and 
capable  of  pumping  five  thousand  gals,  per  hour,  are  light 
and  easily  handled,  yet  strong,  a  great  consideration  when  the 
shaft  is  being  continuously  sunk.  The  main  pump  has  five 
feet  stroke,  diameter  3|  inches  inside,  the  rod  working  inside 
the  column.  A  smaller  pump  supplies  the  boiler  with  clear 
water  from  the  cross-cuts." 

WAVE  RLE  Y. 

Operations  have  been  carried  on  in  this  district  by  the 
Lake  Major,  Rockland,  American  Hill  and  Waverley  gold 
Mining  companies,  and  by  Leopold  Burkner,  Esq.  The  most 
noticeable  feature  in  this  district  is  the  tracing  of  the  southern 
outcrop  of  the  celebrated  Tudor  lode,  by  a  series  of  openings 
connecting  two  points  eleven  hundred  feet  distant,  and  thus 
proving  the  correctness  of  the  views  entertained  by  Professor 
Hind  of  the  geological  structure  of  this  district,  as  described 
in  his  report  and  fully  exemplified  in  the  map  accompanying 
that  report.     The  South  Tudor  has  been  now  traced  for  up- 


10 

wards  of  eleven  hundred  feet,  and  the  mean  difference  between 
the  outcrop  assigned  by  Professor  Hind  and  the  actual  out- 
crop, disclosed  by  shafts,  does  not  exceed  twenty-five  feet  six 
inches  throughout  that  horizontal  distance. 

Mr.  Burkner  is  at  work  on  the  above  named  South  Tudor, 
with  every  indication  of  success. 

OLDHAM. 

In  this  district  there  lias  been  quite  an  increase  of  business 
done  by  companies  and  individuals  operating  on  what  were 
abandoned  mines.  The  principal  part  of  the  work  done,  and 
gold  obtained,  has  been  by  the  Sterling  company,  who  have 
acquired  several  small  properties  formerly  partially  worked, 
and  besides  have  recently  obtained  the  "  Frankfort  "  property. 
Preparations  are  being  made  by  the  Sterling  company  to 
largely  extend  their  works,  machinery,  &c. 

Measures  are  also  in  progress  to  again  open  the  Boston  and 
Oldham  mine,  by  a  company  recently  formed. 

The  Richey  and  Fraser  mine  has  been  again  re-opened,  and 
is  now  worked  by  Capt.  Coxetter,  by  whom  some  remarkably 
rich  rock  has  been  raised,  and  the  works  carried  on  with  vigor 
and  success. 

Mining  has  also  been  carried  on,  on  a  small  scale,  by  Messrs. 
Oakes,  Pearson,  Donaldson,  Fraser,  Bayne,  and  Woodruffe.  A 
small  crusher  of  two  batteries,  driven  by  water,  has  lately 
been  erected,  and  on  the  whole  the  prospects  of  this  district 
are  more  encouraging  than  for  some  time  past. 

RENFREW. 

The  mining  in  this  district  has  been  principally  carried  on 
by  the  Ophir  and  Colonial  gold  mining  companies,  and  by  Mr. 
Charles  A.  F.  Gay. 

The  works  of  the  Ophir  gold  mining  company  are  on  the 
North,  South,  McClure  and  Brook  lodes.  A  shaft  on  the 
North  lode  is  now  at  a  depth  of  400  feet.  The  work  on  this 
and  the  South  lode  has  lately  been  suspended,  but  the 
McClure  and  Brook  lodes  are  still  operated  on. 

The  Colonial  company  continued  to  work  the  North  lode 
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until  lately,  when  they  also  were  obliged  to  cease  raining  in 
consequence  of  their  not  being  provided  with  sufficient 
appliances  to  raise  the  water,  which  was  largely  increased  by 
the  suspension  of  the  Ophir.  The  Colonial  have  also  worked 
the  McLeod  lode,  and  re-opened  others  that  were  formerly 
worked,  besides  commencing  operations  on  some  new  ones. 
The  works  on  the  free  claim  have  been  revived  by  Mr.  Gay. 

LAWREXCETOWN. 

This  district,  so  far  as  obtaining  gold  is  concerned,  may  be 
said  to  be  at  a  stand  still.  On  the  Werner  property  a  large 
amount  of  permanent  work  has  been  done  by  the  Westminster 
gold  mining  company  of  Nova  Scotia,  limited.  A  crusher 
of  four  batteries,  of  five  stamps  each,  has  been  erected  (two 
of  the  batteries  only  are  yet  in  position  and  working),  with 
hoisting  and  pumping  machinery,  all  driven  by  water  power. 
A  large  amount  of  quartz  has  been  raised,  machinery  for 
saving  the  pyrites  and  amalgamating  purposes  erected  and 
crushing  commenced.  The  Waddelow  mine  and  crusher  now 
held  by  James  Carson,  Esq.,  has  been  comparatively  idle 
during  the  year,  although  when  worked  by  the  Messrs.  Wad- 
delow the  yield  per  ton  was  about  sixteen  dwts..  at  a  cost  of 
$4  for  raising  and  crushing. 

At  the  Strange  mine  nothing  has  been  done  since  the  date 
of  my  last  report. 

UNIACKE. 

The  Uniacke  gold  mining  company's  works,  commenced  in 
1867,  are  still  carried  on  with  a  steady  return  of  profit  to  the 
owners.  A  large  amount  of  permanent  work  has  been  per- 
formed— a  tunnel,  cross-cutting  the  metals,  has  been  driven  a 
distance  of  135  feet,  exhibiting  a  number  of  gold-bearing 
leads,  at  a  depth  of  110  feet  from  the  surface:  the  quartz 
mined  from  the  two  now  worked  yielding  a  handsome  profit ; 
with  larger  crushing  power  the  property  would  be  in  a  posi- 
tion to  profitably  employ  more  men  than  it  has  ever  been 
able  to  do  before. 

The  Montreal  gold  mining  association  have   been  chiefly 
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employed  in  operations  of  an  exploratory  character,  by  sink- 
ing trial  shafts  on  several  lodes  preparatory  to  locating  per- 
manent works.  The  results  of  the  explorations,  as  reported 
by  the  manager,  Mr.  W.  M.  Robinson,  are  of  a  very  satisfactory 
character. 

The  operations  of  the  Central,  Prince  of  Wales,  Brunswick 
Queens,  West  Lake  and  Toronto  Co.'a,  during  the  year,  were- 
limited  in  extent,  and  chiefly  of  an  exploratory  character. 

OVENS,  LUNENBURG. 

The  works  in  this  district,  principally  carried  on  by  Smith 
McKay  and  associates,  by  whom  a  considerable  amount  of 
labour  was  performed,  have  not  as  yet  been  attended  with 
very  satisfactory  results.  The  Waddelow  mine  at  Indian 
Path  has  been  to  a  large  extent  idle,  at  which  I  am  the  more 
surprised,  as,  from  the  appearance  of  the  lode,  when  visited 
by  me  in  1868, 1  had  every  reason  to  believe  it  would  pay  a 
handsome  profit",  and  I  strongly  suspect  that  the  want  of  suc- 
cess is  largely  due  to  the  crushing  and  amalgamating  appa- 
ratus, particularly  the  latter,  which,  like  the  appliances  gene- 
rally used  in  the  province,  is  only  adapted  to  secure  the  coarse 
free  gold. 

Mr.  J.  R.  Waddelow,  in  a  recent  letter,  furnishes  the  fol- 
lowing : 

"  Little  has  been  done  this  year.  Some  prospecting  was 
done  in  the  summer;  in  consequence  of  the  discovery  of  some 
large  and  rich  surface  bonlders  we  found  ten  or  twelve  lodes 
of  various  sizes  up  to  five  feet,  some  of  which  shewed  gold 
very  well,  but  we  did  not  find  either  of  those  which  we  were 
looking  for.  However  as  no  natural  impediment  to  prospect- 
ing exists  in  the  locality,  and  as  our  trench  did  not  extend 
more  than  about  125  feet,  there  is  no  reason  why  they  slioul'ol 
not  be  found. 

"  We  also  made  some  tests  of  surface  earth  from  different 
parts  of  the  property,  amounting  in  all  to  about  25  tons, 
which  gave  sufficient  to  shew  that  several  acres  of  it  might  be 
taken  away  and  crushed  at  a  profit  of  about  a  shilling  a  ton; 
this,  though  insignificant  in  a  small  way,  would  amount  to  a 
great  sum  of  mone}7  on  the  many  thousands  of  tons  which 
•  exist  here,  besides,  of  course,  uncovering  the  lodes.     *     *     * 

"  We  have  discovered  beyond  a  doubt  that  a  large  proportion 
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•of  gold  was  lost  in  our  earlier  crnshings,  as  we  always  sus- 
pected, but  never  could  prove.  We  find  now  that  all  the 
flowered  mercury  that  we  can  wash  out  of  the  tailings  contains 
from  4  to  6  dwts.  of  gold  to  the  pound,  and  therefore  since 
80  lbs.  of  mercury  were  lost,  from  16  to  24  oz.  of  gold  were 
also  lost.  This  is  rather  an  important  discovery,  as  it  raises 
the  total  average  returns  from  6i-  to  9  dwts.,  which  would  of 
course  be  a  very  satisfactory  yield  on  a  large  lode  like  ours." 


WAGAMATCOOK. 

At  this  district  but  little  has  been  done.  A  crusher  is,  I 
understand,  in  course  of  erection. 

MUSQUODOBOIT,  "  JENNINGS," 

so  called,  has  not  as  yet  been  proclaimed  a  gold  district.. 
Two  crushers  were  built  and  put  into  operation  in  April,  one 
of  10  stamps,  built  by  Messrs.  Hyde,  and  the  other,  of  8 
stamps,  by  Mr.  Bushing.  The  Messrs.  Hyde  have  also  con- 
structed a  tramway  of  about  3|  miles  in  length,  between  the 
mines  and  crusher,  and  a  number  of  buildings  necessary  to 
carry  on  a  large  business.  With  the  exception  of  a  few  tons 
at  their  mill  in  April  there  was  no  crushing  done  at  the  Hyde 
mill  until  September,  when  the  tram-road  was  completed,  since 
which  time  the  crusher  has  been  steadily  employed.  The 
lode,  which  is  about  5  inches  in  thickness,  is  opened  about  GOO 
feet  in  length,  and  proves  highly  auriferous  throughout. 
Lodes  of  larger  size  are  found  on  this  property  ;  one,  of  18 
inches,  gives  about  7  dwts.  per  ton,  and  is  intended  to  be 
worked. 

THE    BUSHING   MINE. 

The  chief  operations  at  this  mine  are  on  a  large  lode, 
(similar  in  character  to  that  recently  found  at  Isaac's  Harbor, 
and  the  belt  on  which  the  Palmerston,  Dominion,  and  Metro- 
politan works  are  established  in  Sherbrooke,)  about  20  feet  in 
thickness,  and  composed  of  alternate  lodes  of  quartz  and  slate. 
The  yield  on  this  lode  has  been  from  6  dwts.  to  2  oz.  to  the  ton, 
and  has  been  opened  about  600  feet,  from  which  a  large 
amount  of  quartz  was  crushed.     Some  work  has  been  done 
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on  what  is  called  the  Dunbrack  lode,  which  was  found  to  be 
from  12  to  15  inches  in  thickness,  and  nearly  horizontal ; 
one  crushing  of  22  tons  gave  71  oz.  Much  labor  was  ex- 
pended in  draining  this  locality,  but  work  had  to  be  sus- 
pended at  the  time  of  the  fall  rains.  Some  difficulty  will 
be  experienced  in  determining  where  the  permanent  works 
should  be  located,  in  consequence  of  the  foldings  in  the  rocks  ; 
but  on  the  return  of  dry  weather  in  the  summer  that  difficulty 
will  no  doubt  be  over  come. 

TOUQUOY    MINE. 

"Work  was  only  commenced  on  this  mine  in  October  last, 
when  a  small  cross  vein  was  discovered,  from  which  one  ton 
yielded  23  oz.  of  gold,  and  although  no  such  return  was  again 
received,  it  is  still  worked,  and  it  is  said  at  a  profit. 

About  3  miles  west  from  the  above  mines  some  lodes  were 
discovered  from  which  a  small  quantity  of  ore  was  crushed 
with  fair  results. 

The  prospects  of  this  district  are  decidedly  favorable,  but 
both  the  Hyde  and  Bushing  mine  have  reached  that  stage 
that  hoisting  and  pumping  engines  are  absolutely  necessary. 

FIFTEEN  MILE  STREAM 

Is  situated  on  the  head  waters  of  the  east  river  of  Sheet 
Harbor,  near  the  line  dividing  Halifax  and  Guysborough  coun- 
ties, and  about  twelve  miles  south  of  the  so-called  Guysbo- 
rough road.  A  large  amount  of  prospecting  has  been  done  in 
this  district  over  a  large  surface,  and  a  number  of  workable 
leads  found.  A  large  number  of  boulders,  rich  in  gold,  have 
been  found  in  this  field,  which  is  a  large  one,  denoting  the 
presence  of  valuable  lodes ;  but  little  mining,  however,  has 
been  done,  owing  in  a  large  measure  to  the  want  of  ready 
means  of  transport,  the  present  being  only  winter  roads,  im- 
passable in  the  summer  excepting  for  foot  passengers.  There 
are  two  crushers  in  the  district  driven  by  water-power. 

ECUM   SECUM. 

A  small  crusher  was  erected  at  this  place  by  the  Atlantic 
company,  by  whom  a  small  amount  of  mining  was  done ;  but 
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it  not  proving  remunerative,  work  was  suspended  August 
last.  In  1868  prospecting  was  actively  engaged  in,  and  a 
good  deal  of  gold  was  found  in  the  surface  boulders.  On  a 
visit  in  the  summer  I  noticed,  over  an  extensive  surface,  a  large 
number  of  sharp  and  well  defined  ridges  (extending  a  long 
distance)  of  quartzite,  the  intervening  hollows  composed  of 
bands  of  slate  and  quartz  lodes,  (this  has  been  proved  by  the 
openings  made,)  and  from  the  success  of  a  number  of  mines 
(such  as  the  Palmerston  and  others)  working  in  the  same  kind 
of  lodes,  there  is  every  reason  to  believe  that  profitable 
mining  operations  may  yet  be  carried  on  in  this  locality. 

GAY'S   RIVER. 

The  work  at  this  district  is  confined  to  alluvial  mining,  in 
which  a  most  important  discovery  has  lately  been  made. 
Upon  the  works  of  Mr.  Geo.  Gay  a  depression  was  found  in 
the  bed  rock,  running  in  a  southeasterly  and  northwesterly 
direction,  in  which  a  large  amount  of  gold  was  obtained  ; 
which,  ike  the  leads  found  in  Australia  and  California,  is  sup- 
posed to  be  the  bed  of  an  old  water  course.  If  in  future 
explorations  this  supposition  is  proved  to  be  correct,  it  cannot 
fail  to  have  an  important  effect  on  the  alluvial  mining  of  the 
province. 

A  considerable  amount  of  tunnelling  has  been  done  by 
Messrs.  Werner  &  Tremain,  Huff  &  Co.,  McLean  &  Co.,  and 
Mr.  John  Annand.  The  amount  of  gold  obtained  by  these 
parties  is  small,  they  not  having  apparently  found  the  lead. 
There  is  a  small  crusher  in  this  vicinity,  but  it  has  not  been 
in  operation  during  the  past  year. 

STORMONT. 

The  mining  in  this  district  during  the  year  had  almost  come 
to  a  stand  still,  until  some  time  in  September  a  remarkably 
rich  band  of  quartz  and  slate  was  discovered,  which  has  been 
opened  in  different  places  a  distance  of  about  600  feet.  The 
lode  consists  of  alternate  beds  of  quartz  and  slate,  and  is 
about  20  feet  in  width,  containing  twenty-one  quartz  leads, 
from  one  to  ten  inches  in  thickness,  all  shewing  gold.     From 
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the  most  western  opening  839  lbs.  of  quartz  was  taken  and 
crushed,  giving  2  oz.,  12  dwts.,  02  grs.,  being  equal  to  6  oz.r 
03  dwt.,  17  grs.  per  ton;  and  from  three  openings  from  the 
Gisborne  mine,  a  little  over  5  tons  were  taken,  which  yielded 
33  oz.  of  bar  gold. 

Active  operations  arc  now  carried  on  in  the  latter  mine,  and 
measures  are  in  progress  to  erect  a  first  class  crusher  in  the 
spring.     A  large  amount  of  quartz  has  already  been  raised. 

The  Mulgrave  company's  mine  has  passed  into  the  hands  of 
Hugh  Allan,  Esq.,  of  Montreal.  The  shaft  sunk  last  year  has 
not  proved  a  success,  but  other  lodes  have  been  found  which 
it  is  supposed  will  be  of  paying  quality. 

There  is  a  good  shew  of  gold  in  the  alluvium  near  the 
month  of  Isaac's  Harbor,  but  it  has  not  been  worked  during 
the  year  as  was  expected.  A  company  has,  however,  been 
lately  organized,  with  the  view  to  active  operations  in  the 
ensuing  summer. 

At  Country  Harbor  the  operations  have  been  limited.  The 
only  crusher  built  there,  which  was  partially  burnt  early  in 
the  year,  has,  I  understand,  been  repaired,  and  work  again 
commenced  on  a  small  scale.  Although  the  returns  for  this 
year  are  unprecedentedly  small,  yet  from  the  fact  of  the  dis- 
covery  made  in  September,  the  new  lodes  found  on  the  Mul- 
grave property,  and  the  prospect  of  the  alluvium  being  worked, 
we  may  confidently  expect  a  large  increase  of  gold  from  this 
district  for  the  year  1870. 


In  a  review  of  the  business  of  gold  mining  for  the  past 
year  it  is  proper  to  state  that  the  results  have  not  been  as 
large  as  anticipated,  partly,  no  doubt,  owing  to  the  depression 
of  business  generally,  but  largely  to  the  want  of  skill  in  man- 
agement, expensive  modes  of  mining,  heavy  works  engag'ed 
in  without  an  adequate  object,  and  the  utter  absence  of  any 
but  the  most  simple  appliances  for  saving  pyrites,  mercury 
and  fine  gold,  compared  with  the  appliances  used  in  other 
quartz-mining  countries.  The  wonder  is  not  that  the  mines  art; 
not  in  the  most  prosperous  condition,  but  that  we  have  any  at 
all  at  work ;  and  but  for  the  fact  that  a  few  rich  spots  in  lodes 


17 

have  been  found  cropping-  out  at  or  near  the  surface,  it  is 
probable  we  should  not  have  any  of  our  gold  mines  in  opera- 
tion at  the  present  time. 

In  the  colony  of  Victoria  gold  mining  is  carried  on  by 
sinking  deep  shafts,  and  by  overhand  stoping  almost  exclu- 
sively. In  this  mode  of  mining  it  is  necessary  to  have  a 
knowledge  of  the  paying  qualities  of  the  rock  to  be  mined, 
and  a  capital  much  larger  than  many  of  our  miners  can  com- 
mand, and  although  much  cheaper  than  the  mode  of  under- 
hand stoping.  used  by  a  large  number  in  this  province,  vet  I 
do  not  think  that  the  latter  method  should  in  all  cases  be  con- 
demned ;  for  until  we  have  better  appliances  for  saving  gold 
the  common  auriferous  lodes  will  not  pay. 

In  Victoria  these  appliances  are  complete,  and  the  amount 
of  gold  lost  very  small ;  mines  of  immense  extent  are  worked; 
crushing  all  the  quartz  mined,  and  yielding  in  many  cases  very 
large  profits.  The  stamps  used  are  heavier  than  ours,  from  6 
to  over  8  cwt.  each,  crushing  from  2  to  4  tons  per  stamp  in 
2-4  hours,  the  results  being  much  in  favour  of  the  heavier 
stamp.  To  overcome  the  difficulty  in  amalgamating  so  large  a 
discharge  of  sand  and  water,  screens  are  put  on  the  stamper 
boxes,  both  front  and  back,  Avith  necessary  appliances,  thus 
giving  double  the  discharge  capacity  used  in  our  mills.  After 
the  screens  come  the  copper  plates,  discharging  into  syphon 
boxes,  then  box  sluices  with  rifles,  then  blanket  sluices,  then 
stir  tubs  and  buddies  for  saving  pyrites,  and  last  of  all  the 
waste  tub, — this  soon  filling  up,  the  sand  forms  a  screen  that 
retains  any  mercury  that  may  have  escaped  thus  fir.  There 
is  one  strange  fact  connected  with  the  use  of  this  tub, 
that,  after  being  in  use  without  cleaning  up  for  from  6  to  9 
months,  nuggets  of  pure  gold  have  been  found  in  it;  the  mass 
after  a  time  collecting  a  large  quantity  of  mercury  charged 
with  fine  gold.  From  some  chemical  or  other  cause  crystaliza- 
tion  takes  place,  and  the  nuggets  are  formed. 

Their  machinery  for  alluvial  mining  is  also  very  complete, 
both  for  the  common  sluicing  (picking  and  shovelling  the  dirt 
into  the  sluices),  and  for  hydraulic  mining,  by  which  the  earth 
is  broken  down  and  sluiced  away  without  the  use  of  either 
pick  or  shovel.     Under  favourable   circumstances,  by  the  for- 
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mcr  method  a  man  will  sluice  10  or  12  tons  per  clay,  and  by 
the  latter  50  tons ;  and  the  yield  per  ton  that  will  pay  is  so 
exceedingly  small,  even  where  tho  cost  of  water  is  more  than 
all  the  other  expenses  combined,  induces  me  firmly  to  believe 
that  there  are  many  places  in  this  province  in  which  alluvial 
mining  could  be  profitably  prosecuted. 

In  Tangier  nuggets  from  27  oz.  (23  oz.  gold)  down  have 
been  found,  and  a  large  amount  of  earth  was  hauled  and  put 
through  the  crusher.  At  Indian  Path  a  quantity  has  been 
crushed  (see  Mr.  Waddelow's  letter,  pages  12,  13).  At  Isaac's 
Harbor,  on  and  around  Hurricane  Island,  the  soil  is  known  to 
be  very  rich.  I  this  summer  witnessed  the  washing  of  a 
number  of  pansfull ;  in  every  one  of  them  a  number  of  sights 
were  obtained.  At  Gay's  River  as  high  as  an  ounce  per  man 
a  day  was  obtained.  At  tho  Nine-Mile  River,  near  Renfrew, 
a  layer  of  auriferous  sand  covering  a  large  area  is  known  to 
exist;  and  there  is  no  doubt  that  in  all  of  the  districts  there 
are  many  places  in  which  the  cost  of  prospecting  may  be' 
largely  reduced,  if  not  altogether  covered  by  the  yield, — ■ 
properly  made  and  equipped  sluices,  a  portable  engine  and 
pump  being  the  principle  requisites  to  carry  on  the  opera- 
tions almost  anywhere  in  a  country  as  well  watered  as  this. 
I  would  also  suggest  to  prospectors  in  new  districts  the  use 
of  the  above,  with  a  portable  battery  of  say  two  or  four 
stamps,  such  as  could  be  easily  carried  from  place  to  place  in 
the  winter;  then  if  one  locality  proved  a  failure,  the  machi- 
nery could  be  removed  without  much  loss  ;  if  a  success  the 
.means  would  be  at  hand  to  extract  and  save  the  gold. 
This  arrangement  would  do  away  with  the  necessity  of  put- 
ting up  permanent  crushers  at  large  cost  when  the  rock  will 
.not  pay,  as  has  too  often  been  the  case. 

A  work  on  mining  in  the  colony  of  Victoria,  by  R.  Brough 
Smyth,  tho  Secretary  of  Mines  tor  that  colony,  has  recently 
been  published,  which  I  cannot  too  strongly  recommend  to 
the  notice  of  those  engaged  in  mining.  It  gives  a  complete 
description  of  the  different  modes  of.  mining,  with  plans  of 
sluices,  buddels,  crushers,  &c,  by  the  operators  and  builders; 
and  supplies  a  want  in  this  province  that  I  have  not  seen  met 
in  any  other  work.     It  is  an  extensive  work,  and   contains  a 
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»e  number  of  plates  and  plans,  and  I  hope  to  see  it  in  the 
hands  of  all  our  miners,  as  J  am  confident  they  would  be 
largely  benefitted  thereby. 


€OAL    MINES, 


Although  the  coal  mines  are  still  in  a  depressed  state,  I  am 
happy  to  report  that  the  quality  raised  and  sold  during  the 
year  is  considerably  in  advance  of  last  year. 

Xo  new  mines  have  been  opened. 

But  little  coal  has  been  raised  in  Cumberland  county, 
although  much  is  expected  on  the  opening  of  the  Intercolonial 
railway. 

In  Pictou  county  the  Albion,  Acadia  and  Drummond  are  the 
principal  mines  in  operation  who  have  done  a  fair  business. 

In  Cape  Breton  county  the  Block  House,  Gowrie,  Little 
Glace  Bay,  Caledonia,  International,  Victoria,  Lingan,  and 
Sydney,  are  the  principal  mines  in  operation.  A  railway  is 
eommenced  between  the  International  mine,  near  Bridgeport, 
and  Sydney  harbour.  This  road,  if  extended  to  Louisburg, 
would  traverse,  through  a  large  portion  of  its  extent,  a  valua- 
ble coal  region ;  and  a  large  number  of  mines,  now  of  little 
value  (from  the  want  of  harbours)  could  be  successfully 
workech  The  work  performed  in  and  results  obtained  from 
the  other  mines  in  the  Province  have  been  of  a  limited 
character. 

The  report  of  the  Inspector  of  Mines,  with  the  usual  tables, 
•     oreby  appended. 

I  have  the  honor  to  be-, 
Sir,  ■ 
Your  obedient  servant, 

ROBERT  ROBERTSON, 
The  Hon.  the  Proyixcial  Secretary, 


INSPECTOR'S    REPORT, 


Department  of  Mines, 

Halifax,  Jan.  18,  1870. 
Sir  — 

The  mining  operations  in  the  Province  during  the  past 
year  present  few  new  features  of  importance.  Most  of  the 
coal  mines  have  been  worked  ;  the  production  of  each  has, 
however,  varied  ;  in  some  it  exceeds,  and  in  others  it  is  less 
than  that  of  the  preceding  year.  In  the  aggregate  there  is 
an  increase  in  the  sale  of  coal  over  that  year  of  58,1701  tons : 
and  whilst  a  large  proportion  of  this  is  due  to  the  extended 
operations  of  the  new  mines,  it  is  gratifying  to  note  that  some 
of  the  older  establishments  have  exceeded  their  last  year's 
sales  and  contributed  to  this  increase.  The  general  yield  is 
still,  however,  far  below  the  capabilities  of  production,  and  it 
is  to  be  regretted  that  the  state  of  the  trade  still  offers  so 
little  scope  for  such  an  extension  of  the  operations  as  by  their 
present  development  most  of  the  mines  are  prepared  for. 

In  the  county  of 

CUMBERLAND 

the  only  mines  that  have  been  in  operation  are  the  Joggins. 
the  Macan,  the  New  York  and  Acadia,  and  the  one  opened  by 
Mr.  Black  at  Springhill.     In  the  former  of  these,  the 

JOGGINS, 

the  two  seams  usually  worked  have  been  mined,  the  operations 
in  the  main  seam  being  confined  to  the  same  district  in  the 
mine  in  which  they  were  carried  on  last  year,  i.  e.,  the  upper 
level  between  the  main  level  and  the-  crop  of  the  seam.  In 
the  Hard  Scrabble  seam  the  level  or  adit  has  been  extended 
to  the  east,  and  working  places  won  out  in  the  usual  manner. 
An  expenditure  is  returned  as  follows: 
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Adits  and  levels $240 

Drains  and  surface  works 1 80 

Machinery  240 

Houses 200 

Total $SG0 

MAC  AX. 

The  operations  at  this  colliery  have  been  on  a  very  small 
scale,  and  have  been  altogether  in  the  part  of  the  mine  opened 
last  year  at  the  western  extremity  of  the  old  workings.  At  a 
depth  of  about  100  feet  from  the  crop  a  level  has  been  driven 
437  feet,  out  of  which  the  coal  is  worked,  on  the  long  wall 
system,  a  distance  of  70  feet  to  the  rise.  Nothing  has  been 
done  in  the  slope  formerly  worked,  the  workings  in  connec- 
tion with  which  are  filled  with  water.  The  returns  show  an 
expenditure  on 

Machinery $30  40 

Houses 5  00 

$35  40 

NEW   YORK    AXD    ACADIA. 

At  this  mine  the  workings  have  been  extended  on  each  side 
of  the  slope  ;  the  east  level  being  now  distant  from  it  300  feet, 
aud  the  west  level  400  feet.  On  the  west  side  of  the  slope  a 
shaft  has  recently  been  sunk  aud  connected  with  the  level  to 
assist  the  ventilation,  for  which  purpose  it  is  used  as  a  down- 
cast. When  making  the  connection  between  the  shaft  and  the 
drift  driven  from  the  level  to  the  rise,  a  slight  error  in  the 
position  of  the  shaft  led  to  the  discovery  of  another  bed  of 
coal  underlying  the  seam  at  present  worked,  ten  feet. 

This  bed  is  five  feet  thick,  including  a  portion  of  impure 
coal  next  the  top  ;  the  lower  part  is  of  the  following  section  : 

feet.    ins. 

Coal 0  11 

Hard  band 0  4i 

Coal 1  5 

Slaty  band 0  U 

Coal 0  11 

Total 3       9 
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A  drift  has  boon  driven  into  this  scam  out  of  tire  west  Ieve?r 
a  short  distance  from  the  slope,  with  a  view  to  working  it,  the 
coal  being  of  good  quality.  The  expenditure  during  the  year 
is  stated  to  be  as  follows  : — 

Adits  and  levels $819  50 

Surface  works,  &c 235  00 

Machinery 5  75 


$1060  25 

SPRING  HILL. 

The  operations  in  this  locality  have  been  chiefly  of  an 
exploratory  character.  On  the  seam  opened  last  year  by  Mr, 
Flack,  levels  have  been  driven  a  short  distance  from  one  of 
the  shafts,  and  coal  has  been  worked  for  landsale  purposes. 
Eastward  from  the  shaft  explorations  have  for  some  time  been 
carried  on  for  the  purpose  of  proving  the  position  of  the  beds 
of  coal,  before  fixing  on  a  site  on  which  to  establish  works  of 
a  substantial  and  extensive  character.  These  explorations 
have  been  made  both  on  the  property  of  Mr.  Black,  and  also 
on  the  areas  belonging  to  the  Hon.  A.  Macfarlane  ;  and 
although  not  yet  completed,  they  have  proved  an  uninter- 
rupted range  of  the  seams  for  some  distance  in  an  easterly 
direction.  The  openings  have  been  made  both  on  the  crop  of 
the  seam  in  which  raining  has  been  carried  on,  and  on  that  of 
one  to  the  north  of  it,  the  thickness  of  which  is  13.  feet  3 
inches.  Other  seams  have  also  been  struck ;  the  coal  in  all  of 
them  being  of  excellent  quality.  The  subjoined  analysis  of 
the  coal  from  the  11  ft.  3  in.  seam,  the  one  at  present  worked, 
was  recently  made  by  Mr.  Hartley,  of  the  geological  survey  of 
Canada,  under  the  direction  of  Sir  \V.  Logan.  It  is  evidently 
of  a  very  superior  class. 

Volatile  matters,  water  included 35 .  39 

Fixed  carbon 60 .  46 

Ash 4.15 

100.00 


Coke,  firm  and  compact 64 .  60 

Sulphur  in  coal '.  _ 0  .  225 

The  expenditure  returned  is,  for 

Prospecting §801  34 
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Prospecting  to  a  considerable  extent  has  also  been  carried 
on  during  the  year  on  the  arears  of  Messrs.  Livesey  and 
Thompson,  which,  when  completed,  will  be  an  important 
addition  to  the  knowledge  of  this  coal  field.  A  joint  expendi- 
ture is  returned  of  slTll. 22.  The  extent  and  quality  of  the 
beds  of  coal  in  this  district,  irrespective  of  their  very  advan- 
tageous position  as  regards  the  facility  of  shipment  by  means 
of  the  Intercolonial  railway,  cannot  but  make  it  one  of  the 
rcost  important  in  the  Province;  and  operations,  therefore,  of 
an  extensive  character,  may  be  anticipated  on  the  completion 
of  that  portion  of  the  line  which  will  connect  the  mines  with 
the  Cumberland  Basin. 

PICTOU  COUNTY. 

The  sale  of  coal  from  this  county  exceeds  that  of  last  year 
53,360  tons.  This  increase  is  due  to  the  extended  operations 
of  the  Acadia  and  Intercolonial  Cos.,  from  whose  mines,  and 
those  belonging  to  the  General  Mining  Association,  nearly  the 
entire  produce  of  coal  in  this  county  has  been  taken. 

At  the 

ALBION    MIXES 

the  operations  have  been  carried  on  in  the  Main  and  Deep 
seams,  and  have  consisted  of  a  removal  of  such  portions  of  the 
old  pillars  as  could  with  safety  be  worked.  As  the  sales  have 
been  nearly  altogether  from  this  source  of  supply,  it  is  grati- 
fying to  note  the  absence  of  any  of  those  serious  casualities 
with  which  operations  of  this  character  are  so  frequently 
accompanied.  I  regret,  however,  to  have  to  report  the  occur- 
rence of  an  accident  on  the  27th  of  March,  which  threatened 
at  one  time  to  be  of  serious  consequence,  but  which  fortu- 
nately has  been  attended  only  with  a  delay  in  opening  out  the 
Main  seam  in  the  new  pit. 

The  coal  was  being  mined  in  the  usual  way,  gunpowder 
being  used  to  blast  it.  On  the  occasion  referred  to  a  quantity 
of  gas,  which  is  supposed  to  have  come  off  at  a  ':  lype  "  or 
fissure  in  the  coal,  was  ignited,  and  in  spite  of  every  effort  to 
extinguish  it  the  flames  set  fire  to  the  coal,  and  in  a  few 
minutes  extended  to  the  shaft.     The  workmen  and  bovs  were 
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fortunately  got  out  without  loss  of  life;  their  escape  was,  how- 
ever, almost  miraculous.  Efforts  were  at  once  made  to  ex- 
clude the  air,  and  other  means  were  adopted  to  extinguish  the 
fire.  On  opening  the  shaft,  two  months  afterward,  the  timber- 
ing near  the  bottom  was  found  to  be  so  injured  that  it  would 
have  to  be  almost  entirely  replaced  before  operations  could  be 
resumed.  This  has  been  done,  and  the  opening  of  the  seam 
is  now  being  proceeded  with,  the  precaution  being  taken  to 
use  only  safety  lamps  in  the  mine;  the  use  of  powder  being 
also  discontinued. 

The  powerful  pumping  engine  in  connection  with  these  new 
works  has  during  the  year  been  completed,  and  the  other 
arrangements  necessary  to  the  production  of  a  large  quantity 
of  coal  are  also  well  advanced. 

In  addition  to  these  preparations,  a  steam  engine  is  in 
course  of  erection  in  the  main  seam  at  the  "  Forster  "  pit  for 
the  purpose  of  hauling  the  coal  from  the  dip,  in  which  direc- 
tion a  pair  of  drifts  are  being  driven  with  a  view  to  an  exten- 
sive opening  of  the  seam  in  that  district  of  the  mines.  This 
engine  Avill  in  a  short  time  be  completed,  and  the  productive 
powers  of  the  colliery  will  be  thereby  largely  increased. 

The  expenditure,  as  per  returns,  is  as  follows  : — 

Surface  work $2014  04 

Machinery 4367  92 

Engine  and  other  houses 7  150  52 

Total $13532  4S 

ACADIA. 

At  the  Acadia  mines  the  operations  have,  with  the  excep- 
tion of  a  few  tons  worked  in  the  McGregor  seam  in  the  early 
part  of  the  year,  been  confined  to  the  seam  opened  on  the 
Carmichael  area,  on  which  the  principal  mining  establishment 
is  situated.  The  workings  on  this  seam  are  conducted  in  a 
systematic  manner,  and  the  operations  generally  have  been  on 
a  scale  that  places  the  mine  in  a  first  class  position  as  regards 
productive  capacity.  The  levels  on  each  side  of  the  slope 
have  been  driven  nearly  to  the  boundary,  and  the  working 
places,  which  are  yet  some  distance  therefrom,  are  carried,  on 
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in  the  manner  formerly  described.  Preparations  are  being 
made  for  an  extension  of  the  slopes  to  the  dip,  by  which 
additional  working  places  will  be  provided,  and  the  yield  of 
coal  still  further  increased. 

An  expenditure  is  given  in  the  returns  as  follows  : 

Surface  works $333  4S 

Machinery 224  96 

Houses 766  G2 

Railway   25 16  90 

Wharf 1383  05 

Total $5255  01 

INTERCOLONIAL. 

This  colliery  has,  during  the  year,  been  brought  into  that 
position,  with  respect  to  the  yield  of  coal,  for  which  the  exten- 
sive arrangements  referred  to  last  year  were  a  preparation. 

The  slopes  have  been  driven  further  to  the  dip  ;  they  are 
now  930  feet  in  length.  Out  of  these  slopes  three  levels,  100 
yards  apart  in  the  slopes,  have  been  driven  on  each  side,  and 
working  places  won  out  of  them. 

The  faces  of  the  uppermost  of  the  levels  are  now  about  500 
feet  from  the  slopes  ;  the  second  levels  have  been  driven  about 
the  same  distance,  and  the  lowest  60  yards  on  each  side. 
Room  has  thus  been  provided  for  the  employment  of  a  number 
of  workmen,  and  the  yield  of  coal  from  this  colliery  may  be 
expected  to  steadily  increase. 

The  returns  show  an  expenditure  on 

Adits  and  levels $278  00 

Surface  works 362  42 

Machinery   2288  31 

Houses 2331  79 

Total $5260  52 

"With  the  exception  of  the  Nova  Scotia  colliery,  the  prece- 
ding are  the  only  mines  that  have  been  in  operation  in  this 
section  of  the  Pictou  coal  field  during  the  year.     At  the 

NOVA    SCOTIA 

mine,  although  only  a  few  tons  of  coal  have  been  raised, 
extensive  preparations  are  now  being  made  to  bring  this  col- 
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licry  into  a  more  effective  condition  than  has  for  some  time 
prevailed.  A  lengthy  and  commodious  wharf  has  been  nearly 
completed  at  Middle  River  ;  a  considerable  portion  of  the  rail- 
way between  the  wharf  and  the  mines  has  been  constructed  ; 
10  double  houses,  equal  to  20  tenements,  have  been  erected, 
and  a  double  cylinder  horizontal  steam  engine,  of  40  horse 
power,  has  been  placed  in  position  for  hauling  the  coal  up  the 
slope.  Xothing  has  yet  been  done  in  the  mine,  but  it  is  pur- 
posed to  commence  operations  as  soon  as  the  engine  can  be 
applied. 

The  expenditure  is  stated  in  the  returns  to  be  as  follows  : 

Surface  works     $32320  12 

Machinery  8301  43 

Houses 5768  48 

Total $46390  03 

The  only  other  mine  in  this  county  at  which  anything  has 
been  done  is  the 

MERIGOMISH. 

A  slope  has  been  driven  in  a  seam  overlying  the  one  opened 
last  year  by  the  Pictou  Mining  Co  This  slope  is  now  180 
feet  to  the  dip,  and  out  of  it  at  that  distance  a  few  working- 
places  have  been  turned. 

At  none  of  the  other  mines  in  this  locality  has  regular 
mining  been  carried  on.  The  Marsh  colliery  suspended  ope- 
rations early  in  the  year;  on  the  McKay  area  nothing  has 
been  done,  and  the  Messrs.  McBain  have  only  taken  out  378 
tons  of  coal.  Their  returns,  however,  show  an  expenditure 
as  follows  : 

Adits  and  levels $236  37 

Surface  work 397  51 

Prospecting 392  37£ 

Total $1026  25| 

ANTIGONISH. 

At  the  Messrs.  McKinnon  and  Chisholnrs  mine  in  this 
county,  the  operations  have  not  yet  proceeded  much  beyond 
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the  prospective  stage ;  the  presence  of  some  faults  near  the 
crop  of  the  seam  having  impeded  their  progress.  A  fresh 
opening  is,  however,  being  made,  and  other  steps  have  been 
taken  to  put  the  mine  in  a  working  position.  The  expendi- 
ture is  stated  to  he  on 

Adits  and  levels $436 

Houses 60 

Prospecting 94 

Total £590 


CAPE  BRETON. 

Although  the  sale  of  coal  in  Cape  Breton  exceeds  that  of 
last  year,  few  of  the  mines  have  been  in  that  active  operation 
for  which  by  their  general  arrangements  they  are  fitted. 

In  Inverness  and  Victoria  counties  the  only  mining  opera- 
tions have  been  at  the  Chimney  Corner,  Black  Rock,  and  New 
Campbellton  mines.  The  Port  Hood  colliery  has  remained  in 
the  same  condition  as  reported  last  year.  The  explorations  by 
Mr.  Lawson  were  discontinued  in  the  early  part  of  the  year, 
and  no  further  steps  have  been  taken  to  open  the  seams  in 
that  locality. 

Considerable  progress  has  been  made  in  preparing  the 
Chimney  Corner  mine  for  more  effective  operations.  A  slope 
has  been  driven  from  the  surface  in  one  of  the  seams,  and  a 
steam  engine  has  been  erected  for  the  purpose  of  hauling  and 
pumping.  The  other  arrangements  necessary  to  place  the 
mine  in  working  order  are  also  nearly  completed.  The  expen- 
diture is  returned  as  follows  : 

Slopes $1334  00 

Adits  and  levels 625  00 

Surface   works 4993   80 

Machinery 1870  00 

Houses 4140  00 

Prospecting 120  00 

Wharf 500  00 

$13582  80 
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In  the 

NEW  CAMPBELLTON 

colliery  the  tunnel  seams  have  been  worked  for  a  short  time  ; 
the  operations,  however,  were  of  so  limited  an  extent  that  the 
position  of  the  workings  is  very  little  altered. 

A  similar  inaction  has  prevailed  at  the  Mathcson  and  Col- 
lins mines.  At  each  of  them  a  few  tons  only  of  coal  have 
been  raised.     The 

SYDNEY    MINES 

have  as  usual  maintained  their  position  as  one  of  the  most 
extensive  mining  establishments  in  the  Province.  The  only 
seam  that  has  been  worked  during  the  year  is  the  Main  seam, 
in  which  the  operations  are  carried  on  with  much  regularity. 
In  no  respect  do  they  present  any  change  of  importance; 
The  submarine  workings  are  being  successfully  continued, 
and  have  hitherto  presented  no  difficulty  in  prosecuting 
them  in  the  ordinary  manner.  They  now  extend  over  an  area 
of  nearly  12  acres  on  the  northern  side  of  Cranberry  Head, 
and  of  22  acres  under  Lloyd's  Cove. 

Considerable  progress  has  been  made  at  the  new  works  ; 
the  massive  stone  building  required  for  the  powerful  pumping 
engine  has  been  completed,  and  the  erection  of  the  engine  is 
being  proceeded  with.  The  hoisting  engine  has  also  been 
placed  in  position,  and  the  other  necessary  arrangements  are 
being  made  for  getting  the  water  out  of  the  shafts,  and 
resuming  the  sinking  operations.  The  returns  show  an  expen- 
diture as  follows  : 

Surface  works | $4685  30 

Machinery (J  135  GO 

Total $10820  DO 

VICTORIA. 

The  commencement  of  this  colliery  in  1867  was  attended 
with  much  interest  in  consequence  of  the  peculiar  position  of 
the  areas  as  compared  with  other  mining  operations.  The 
areas  being  entirely  submarine,  it  was  the  first  attempt  to 
work  coal   so  situated  by  means  of  a  slope  from  the   crop. 
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The  operations,,  however,  were  not  impeded  by  an}'  difficulty 
of  importance,  and  the  practicability  of  mining  under  such 
circumstances  was  fairly  established.  The  slopes  have  been 
driven  300  feet  to  the  clip,  level-  have  been  Avon  out  of  them, 
and  working  places  provided  in  the  usual  manner.  During 
the  year  the  surface  erections  have  been  considerably  extend- 
ed; a  larger  pumping  engine  has  been  put  into  operation,  and 
another  hauling  engine  applied  to  the  east  slope.  The  ar- 
rangements for  screening  the  coal  have  also  been  nearly  com- 
pleted, and  in  other  respects  the  colliery  is  rapidly  assuming 
an  important  aspect.  In  the  mine,  however,  I  regret  to  say 
the  operations  have  not  been  conducted  with  that  care  which 
the  circumstances  of  position  required;  a  larger  proportion 
of  coal  than  was  warranted  by  the  thickness  of  the  strata 
between  the  bed  of  the  sea  and  the  seam  has  been  injudi- 
ciously removed,  and  although  no  immediate  clanger  may  be 
apprehended,  an  extension  of  the  workings  to  the  dip  would, 
I  consider,  be  attended  with  risk.  I  felt  it,  therefore,  to  be 
my  duty  to  call  attention  to  the  position  of  the  mine,  and  to 
recommend  such  steps  to  be  taken  as  will  tend  to  the  security 
of  the  mine  and  the  safety  of  those  employed  in  it. 

Meantime  the  railway  to  connect  the  colliery  with  the 
shipping  place  at  Sydney  South  Bar  is  being  constructed,  and 
it  will  probably  be  in  operation  in  a  few  months.  From  the 
quality  of  the  coal  at  this  mine,  aud  the  energy  of  the  proprie- 
tors, it  may  be  safely  augured  that  extensive  operations  will, 
on  the  completion  of  the  works,  be  steadily  pursued.  The 
expenditure  is  stated  in  the  returns  to  be  as  follows  : 

Shafts  and  slopes $12G7  00 

Adits  and  levels 430  00 

Surface  works 695  00 

Machinery 1350  00 

Houses 5760  00 

Railway 8000  00 

Total 8H502  00 

LIXGAX. 

The  operations  at  this  colliery  have  been  of  the  ordinary 
character;   the  workings  have  been  conducted  in  the    usual 
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manner,  and  nothing'  has  occurred  in  connection  with  them  to 
require  especial  remark.  The  sale  of  coal,  it  will  be  observed, 
is  in  excess  of  last  year,  but  it  is  still  far  beneath  the  capabili- 
ties of  this  establishment. 

The  erection  of  the  steam  engine  at  the  Barasois  was  com- 
pleted early  in  the  year,  and  operations  have  since  been 
regularly  carried  on  in  the  seam.  An  additional  slope  is  in 
course  of  driving  for  the  more  efficient  ventilation  of  the 
workings  as  they  are  extended,  and  other  arrangements  are  in 
preparation  for  working  the  mine  on  a  larger  scale.  The  fol» 
lowing  is  the  expenditure  as  per  returns  : 

Adits  and  levels    $1205  87 

Drains,  etc 91  00 

Machinery * 737  82 

Houses 327  05 

'Wharves,  &c 443  00 

Total $2804  74 

INTERNATIONAL. 

This  colliery  has  been  worked  only  a  few  months  of  the 
5'ear.  The  Workings  are  in  consequence  very  little  altered  in 
extent.  The  disadvantage  of  an  uncertain  shipping  place, 
from  which  this  mine  has  for  some  time  suffered,  is  in  course 
of  removal  by  the  construction  of  a  railway  from  the  mine  to 
Sydney.  This  is  being  Very  vigorously  carried  on,  and  there 
is  every  probability  that  it  will  be  completed  in  the  course  of 
the  present  year ;  the  position  of  this  mine  will  then  be  very 
materially  altered,  and  its  productive  capacity  will  have  ample 
room  for  extension.     The  expenditure  is  as  follows : 

Adits  and  levels $7G  30 

Surface  works 198   15 

Machinery 65  00 

Total . k $339  45 

CALEDONIA. 

The  sale  of  coal  at  this  colliery  has  much  exceeded  that  of 
last  year.  It  is  still,  however,  far  below  the  means  of  supply 
provided  by  the  general  arrangements.     The  workings  have 
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been  extended  chiefly  to  the  rise,  and  are  in  the  usual  form, 
A  shaft  has  been  sunk  to  the  seam  a  short  distance  from  the 
crop  with  which  the  workings  are  now  connected  ;  and  the 
ventilation  of  the  mine  is  by  means  of  a  furnace  at  the  bottom 
of  this  shaft,  more  steadily  maintained.  The  expenditure,  as 
stated  in  the  returns  is,  on 

Shafts. $  742  69 

Houses,  &c 133  05 

Prospecting , 18   GO 

$  894  34 

LITTLE    GLACE   BAY. 

It  is  to  be  regretted  that  the  capabilities  of  this  extensive 
colliery  should  still  continue  dormant.  The  operations  during 
the  year  have  been  very  limited  in  extent.  Mining  has  been 
carried  on  in  both  the  Hub  and  the  Harbor  seams  in  the  usual 
manner.  The  area  of  the  workings  is,  however,  very  little 
increased  in  size.  The  returns  show  an  expenditure  as  fol- 
lows : 

Adits  and  levels   $G34  97 

Houses      677  77 

Wharves 1271  38 

Total $2584  12 

CLYDE. 

At  this  colliery  mining  has  been  carried  on  during  the 
greater  part  of  the  year,  the  operations  having  consisted  of 
an  extension  of  the  upper  east  level,  which  is  now  about  200 
yards  from  the  slope,  and  of  the  usual  working  places  in  con* 
nection  with  it.  In  the  lower  level  nothing  has  been  done, 
and  the  workings  are  still  filled  with  water.  The  expendb 
ture,  as  per  the  returns,  is 

Adits  and  levels   . 848  57 

Surface  works 3372  18 

Total $3420  75 
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SCHOONEE  POUD. 

Mining  was  resumed  at  this  colliery  in  July  last,  and  a  few 
tons  of  coal  were  taken  out.  The  difficulty  of  shipment,  how- 
ever, prevented  a  continuance  of  the  operations,  and  they  are 
again  suspended.     The  returns  show  an  expenditure  on 

its  and  levels 840  00 

Wharf,  &c 317  G7 

Total |357  G7 

BLOCK   HOU3E. 

This  mine  lias  this  year  resumed  the  position  which,  as 
regards  its  capabilities  of  production,  it  had,  until  last  year, 
held.  Mining  has  been  vigorously  carried  on,  and  the  sale 
of  coal  considerably  exceeds  that  of  last  year.  The  extension 
of  the  workings  in  the  mine  is  in  correspondence  with  this 
increased  yield  of  coal.  They  present,  however,  no  change  of 
any  moment.  The  operations  are  carried  on  in  a  systematic 
manner.     An  expenditure  is  returned  as  follows  : 

Surface  work,  &c $2656  00 

Houses 1200  00 

Total ..$3856  00 

GOWEIE. 

The  operations  at  this  colliery  have  been  of  the  usual  active 
character:  mining  is  steadily  pursued,  and  the  extent  of 
workings  considerably  increased.  These  have  been  in  the 
districts  of  the  mine  generally  xrorked  :  the  east  level  being 
now  about  500  yards  from  the  shaft,  and  the  west  level 
upwards  of  900  yards.  The  working  places  in  connection 
with  these  levels  are  driven  to  the  rise  in  a  regular  manner 
and  in  the  usual  form.  The  seam  does  not  vary  much  in  size, 
nor  is  there  any  change  in  the  mine  that  need  be  noted. 
Some  prospecting  operations  have  been  begun  to  the  west  of 
the  present  openings,  on  the  northern  crop  of  the  beds ;  a 
seam  of  coal  has  been  exposed,  with  other  results  of  a  satis- 
factory character.  The  following  is  stated  in  the  returns  to 
be  the  expenditure  during  the  year : 


Ldits    and  levels > 

Shafts 

Surface  work? "  " 

M  .  iiinery 280  00 

II     ses  .. 550  00 

Wharf 150  00 

Pr  -       :ting 500  00 

1290  00 

I $    3 

SOUTH    HEAD. 

This   mine   1ms  been  inoperative  the    whole  of  the  year." 
The   temporary  wharf  erected  for  shipping  the  coal  was  des- 
troyed by  a  gale  in  the  early  part  of  the  year,  and  no  attempt 
has  been  made  to  renew  it :  nor  has  anv  minincr  been  done. 

A:  :;one  of  the  recently  opened  mines  have  any  operation? 
of  moment  beeu  begun  or  carried  on.     A  few  tons  of  coal 
have  been  taken   out    of  the    Gardener  colliery   of  Messi  - 
Brookman  and  M  and  by  Mr.  Lorway  out  of  his  area: 

but  nothing   has  been  done  towards  the   equipment    of  the 
mines  in  a  manner  to  enable  larger  quantities  to  be  worked. 

Several  of  the  areas  on  which  these  seams  have  been  opened 
are  some  distance  from  a  shipping  place:  and  this  position  has 
doubtless  hitherto  tended  to  retard  their  development.  This 
impediment,  it  is  hoped,,  however,  is  in  course  of  removal,  and 
a  means  of  shipment  at  Sydney  will,  it  is  expected,  in  a  short 
time  be  provided.  The  construction  of  a  railway  between 
Glace  Bay  and  that  port  cannot  fail  to  materially  influence  the 
mining  operations  in  its  locality,  or  to  impart  to  some  extent 
a  renewed  vi^or  to  the  trade. 


RICHMOND  COUNTY. 

The    mines    in   xhis    county   are  in  the  same  condition  as 
reported  last  year.     At  neither  the    -  ,\   Bay  nor  the 

Richmond  collieries  has  there  been  any  mining  or  any  move- 
ment with  a  view  to  the  resumption  of  wc 
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GOLD    MINES 


Mining  lias  been  pursued  in  the  different  localities  during 
the  year  with  that  irregularity  in  the  operations  which  has 
hitherto  characterised  this  branch  of  industry.  In  some  dis- 
tricts they  have  been  resumed  with  satisfactory  results,  and 
in  others  there  has  been  an  entire  suspension  of  those  in 
hand. 

OYENS. 

Almost  the  only  mining  carried  on  in  this  district  has  been 
by  Messrs.  McKay  and  Ross,  whose  operations  have  been  in 
the  Bent  and  other  lodes  formerly  opened  on  the  McCulloch 
areas.  The  lodes  have  been  stoped  to  various  depths  in  the 
usual  manner. 

At  Indian  Path  the  Messrs.  Waddelows'  operations  have 
been  chiefly  of  a  prospective  character.  Several  lodes  have 
been  exposed,  but  no  regular  mining  has  been  carried  on. 

At 

GOLD   RIVER, 

near  Chester,  extensive  explorations  have  been  carried  on 
during  the  year  by  Mr.  Michel,  by  whom  I  have  been  fur- 
nished with  a  report  of  their  extent  and  results.  Upwards  of 
2000  feet  of  trenching  has  been  dug,  and  10  shafts  have  been 
sunk,  to  depths  varying  from  15  to  30  feet,  and  tunnels  driven 
between  them.  The  following  extract  from  his  report  is  a 
statement  of  the  result  of  the  operations  : 

"  1st.  The  discovery  of  five  leads,  of  which  four  appear  to 
be  the  continuation  of  those  already  known  on  the  banks  of 
Gold  river  in  other  properties.  These  leads,  which  measure 
from  2  to  5  inches,  all  contain  visible  gold,  and  often  in 
notable  quantity.  My  mechanical  assays,  which  have  been 
made  on  nearly  500  lbs.  of  quartz,  powdered  and  washed  with 
care,  or  amalgamated,  as  also  the  assays  of  Dr.  Dana  Hayes,  of 
specimens  in  which  no  gold  was  visible,  give  to  these  leads  a 
•mean  yield  of  $20  per  ton. 

••  2nd.  The  encounter,  either  at  the  surface  of  the  ground,  or 
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i  led  at  the  depth  of  several  feet,  ot  numerous  boulders  of 
quartz,  more  or  less  large,  in  the  most  of  which  the  gold  is 
visible.  Several  of  these  boulders,  when  powdered  and 
washed,  are  very  rich  in  gold.  The  principal  ore,  coming 
from  a  lead  not  vet  found,  of  0  to  12  inches  thickness,  contains 
several  dollars  worth  of  gold  in  sights. 

"3rd.  The  washing,  by  rocker  of  the  gravel  coming  from 
the  neighborhood  of  the  leads,  or  from  the  bank  of  Gold  river, 
lias  had  the  result  of  separating  a  quantity,  more  or  less  con- 
siderable,  of  specks  of  gold.  This  exploration  will  probably 
be  continued  next  year.  The  leads  appear  to  grow  richer 
toward  the  west." 

RENFREW. 

Mining  in  this  district  has  not  been  to  the  usual  extent,  the 
operations,  both  of  the  Ophir  and  Colonial  Cos.,  having  been 
on  a  somewhat  reduced  scale.  On  the  North  lode  the  Ophir 
Co.  have  sunk  their  Xo.  5  shaft  130  feet  further,  but  have  not 
continued  the  stoping  beyond  the  depth  at  which  it  stood  at 
the  end  of  last  year.  The  portion  of  the  lode  left  next,  the 
surface  has,  however,  been  entirely  removed,  and  operations 
on  this  lode  are  at  present  totally  suspended.  The  No.  5 
shaft  on  the  south  lode  has  also  been  sunk  further;  it  is  now 
342  feet  deep.  On  the  west  side  of  this  shaft  the  lode  has 
been  sloped  145  feet  in  length,  and  connected  with  a  shaft  on 
the  Colonial  Co.'s  property.  This  shaft  the  Ophir  Co.  have 
purchased,  and  sunk  to  a  depth  of  220  feet.  On  the  McClure 
lode  the  Xo.  2  shaft  has  been  sunk  92  feet  further,  and  the 
stoping  continued  in  the  iisual  way,  115  feet  in  length  on  the 
east  side  of  the  shaft,  and  255  feet  on  the  west.  Little  has 
been  done  during  the  year  on  the  Brook  lode,  and  operations 
on  it  have  for  some  time  been  discontinued. 

The  Colonial  Co.  continued  to  mine  the  north  lode  until  the 
stoppage  of  the  Ophir  Co.'s  operations  on  that  lode,  when  they 
were  obliged,  in  consequence  of  the  influx -of  water,  to  cease 
working.  The  shafts  have  been  sunk  deeper,  No.  1  being 
now  200  feet,  and  the  lode  has  been  stoped  a  distance  of  100 
feet  to  the  west  of  that  shaft. 

On  the  McLeod  lode  another  shaft  has  been  sunk,  the  depth 
of  which,  and  of  the  one  begun  last  year,  is  100  feet.  At  a 
depth  of  40  feet  tunnels  were   driven  east  and  west,  and  th 
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lode  stoped  to  a  height  of  15  feet ;  it  is  now  being  worked,  by 
underhand  stoping,  a  distance  of  100  feet.  South  of  the  Mc- 
Leod  lode  two  shafts  have  been  sunk  on  a  lode,  the  thickness 
of  which  is  8  inches.  One  of  these  shafts  is  30  feet  deep, and 
the  other  50  feet.  In  the  latter  the  lode  has  been  stoped  to 
the  west  60  feet.  At  a  depth  of  35  feet  a  tunnel  has  been 
driven  to  the  east  25  feet,  and  stoping  begun. 

In  the  Free  claim  operations  have  been  carried  on  by  Mr. 
W.  Gay.  The  lodes  have  been  worked  in  the  usual  manner, 
and  with  satisfactory  results. 

OLDHAM. 

The  operations  in  this  district  have  recently  been  extended 
by  the  reopening  of  some  of  the  mines  which  have  not  been 
worked  for  some  time.  During  the  greater  part  of  the  year 
the  principal  mining  has  been  carried  on  by  the  Sterling  Co. 
This  Co.  now  own  the  property  on  which  Mr.  Shaffer  worked 
the  Barrel  lode  last  year,  and  have  continued  operations  on  it. 
It  has  been  worked  by  underhand  stoping  to  a  depth  of  230 
feet  in  the  main  shaft,  and  about  180  feet  in  length.  On  the 
east  side  of  this  shaft  the  position  of  the  lode  is  altered  by  a 
fault,  by  which  it  appears  to  be  thrown  to  the  south.  A  cross 
tunnel  is  in  course  of  driving  in  this  direction,  at  a  depth  of 
108  feet  in  the  shaft,  and  30  feet  on  the  east  of  it.  This  tun- 
nel is  now  140  feet  in  length  :  it  has  passed  through  several 
lodes,  which  are,  however,  irregular  in  position.  A  short  dis- 
tance to  the  north  of  these  operations  the  Co.  have  commenced' 
to  work  the  Frankfort  lode,  on  which  nothing  has  been  done 
for  some  time.  It  was  formerly  mined  to  a  depth  of  40  feetr 
and  about  150  feet  in  length.  The  shafts  have  been  repaired,, 
and  the  lode  is  being  stoped  along  nearly  the  same  distance. 
A  steam  engine  is  about  to  be  erected  in  a  position  to  allow 
of  its  being  applied  to  hoist  and  pump  at  both  these  mines. 
The  same  Co.  have  also  begun  to  work  the  "Wallace  lode,  for- 
merly opened  on  the  English  Co.'s  property.  It  had  been 
mined  to  a  depth  of  70  feet  and  150  feet  in  length,  and  nearly 
the  same  extent  of  stoping  is  being  carried  down.  On  the 
Eitchie  lode  also  some  mining  was  done  during  the  year  by 


-  Co.,  one  of  the  old  shafts  ou  it  having  been  sunk  20  feet 
further.     Operations  are,  however,  at  present  suspended. 

Operations  have  within  the  last  three  months  been  resumed 
on  the  same  lode  in  the  adjoining-  property  to  the  west  by  Mr. 
Coxetter.,  who  has  thoroughly  repaired  the  shafts  formerly 
sunk  on  it.  The  lode  had  been  stoped  from  the  surface  to  a 
depth  of  75  feot.  Since  Mr.  Coxetter  commenced  the  central 
shaft  has  been  sunk  75  feet  further,  and  a  length  of  stoping 
of  about  150  feet  has  been  worked. 

Ea>t  of  the  Sterling  Oo.'s  operations,  on  the  Barrel  lode,  a 
similarly  formed  lode  has  been  mined  by  Mr.  Shaffer.  Mr. 
Macdonald  and  others.  By  the  former  it  has  been  worked  to 
a  depth  of  30  ieet,  and  about  40  feet  in  length.  On  the 
adjoining  are;-,  to  the  south  Mr.  Macdonald  has  worked,  by 
underhand  stoping  from  the  surface,  to  a  depth  of  80  feet,  and 
about  the  same  distance  in  length.  Operations  on  a  small 
scale  have  also  been  carried  on  in  a  lode  of  the  same  character 
further  west. 

The  lodes  in  this  part  of  the  "  diggings"  bend  round  from 
an  easterly  to  a  northerly  strike,  and  are  on  the  south  side 
and  east  end  of  an  anticlinal,  having  a  resemblance  to  that  at 
Waverfey,  which  Mr.  Burkner's  operations  have  so  well 
developed. 

Explorations  in  various  parts  of  the  district  have  been  made 
by  Messrs.  Bunker  and  others,  but  no  regular  mining  is  being 
carried,  ou.  The  Messrs.  Fraser  and  McBain  continued  their 
operations  for  a  short  time  on  the  lode  reopened  by  them  last 
year  :  they  are  now,  however,  entirely  suspended. 

Considerably  to  the  west  of  these  last  Mr.  Donaldson  has 
recently  opened  a  lode  on  which  a  shaft  is  being  sunk. 

WAVERLEJY. 

This  district  has  not  yet  resumed  that  position  which  it  for- 
merly occupied,  and  the  operations  are  still  on  a  small  scale  in 
comparison  with  their  former  extent.  The  Boston  and  Xova 
Scotia  Co.  and  the  Taylor  Co.,  now  united  and  termed  the 
American  Hill  Co.,  have  continued  to  mine  the  lodes  formerly 
worked   by    each    Co.     There   has  not,    however,    been   any 
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extension  of  the  works;  and  the  mining  operations  have  con- 
sisted principally  of  a  stripping  of  the  lodes  at  various  parts 
of  the  mines  where  they  had  been  left  in  the  earlier  operations. 

The  Waverley  Co.  have  also  worked  to  a  small  extent  the 
North  Taylor  lode,  some  stoping  having  been  done  on  the  west 
side  of  the  east  shaft.  The  mining  generally  has  been  of  a 
similar  character  to  that  described,  the  position  of  the  mine 
beinc  unaltered.  These  mines  are  situated  on  the  east  side 
of  Muddy  pond.  On  the  west  side,  adjoining  the  extensive 
workings  of  Messrs.  DeWolf  and  Co.,  the  North  American  Co. 
have  sunk  a  shaft  on  the  North  Tudor  lode,  between  two  others 
on  the  same  property.  This  shaft  is  now  80  feet  deep,  and 
the  lode  has  been  stoped  from  about  G  feet  from  the  top  of  the 
rock  to  this  depth.  It  is  being  mined  by  underhand  stoping, 
an  extent  of  30  feet  being  worked  on  each  side  of  the  shaft. 

Nothing  has  been  done  during  the  year  on  the  lodes  for- 
merly worked  by  Messrs.  DeWolf  &  Co.,  and  their  operations 
have  been  confined  to  prospecting  on  different  parts  of  their 
property.  Lodes  have  been  partially  opened  of  a  more  or  less 
promising  character,  but  no  regular  mining  has  yet  been 
begun.  During  the  last  month  they  have,  however,  resumed 
the  working  of  the  Barrel  lodes.  A  short  distance  west  of 
his  workings  on  the  Tudor  lode,  Mr.  Burkner  has  sunk  a  series 
of  shafts  on  a  lode  ranging  in  a  somewhat  parallel  direction 
with  the  South  or  Nigger  lode,  formerly  worked  by  him. 
Five  shafts  are  being  sunk  on  this  lode,  their  present  depth 
being  about  50  feet,  and  the  lode  is  taken  out  by  underhand 
stoping  the  entire  range  of  the  shafts,  with  the  exception  of  a 
bulkhead  or  divisional  piece,  4  feet  thick,  which  is  left  in  the 
centre  of  the  space  between  each  shaft.  The  lode  varies  in 
thickness  from  12  to  5  inches ;  it  dips  to  the  north  west.  The 
trending  of  the  strike  of  this  lode  towards  the  north  and  east 
lias  been  followed  from  the  shafts  to  within  a  few  feet  of  the 
old  workings  on  the  Tudor  lode,  and  its  identification  with 
that  lode  been  established ;  and  the  construction  assigned  by 
Professor  Hind  to  this  part  of  the  Waverley  district  con- 
firmed. 

Mr.  Burkner  has  also  recently  resumed  operations  on  the 
south  lode,  three  shafts  being  in  course  of  sinking:.     A   shaft 


has  also  been  sunk  40  feet  in  connection  with  some  prospect- 
ing operations. 

MONTAGU. 

In  this  district  the  operations  have  been  such  as  will  tend 
to  revive  the  hopes  which  were  entertained  regarding  it.  Not 
only  has  mining  been  resumed  on  the  property  formerly  held 
by  the  Albion  Co.,  but  other  lodes  have  been  opened,  and  are 
being  worked  with  a  promise  of  good  results. 

On  the  Montagu  Co.'s  property  Messrs.  Leckie  &  Co.,  the 
present  proprietors,  continued  to  mine  the  Belt  lode  during 
the  first  two  months  of  the  year.  In  consequence,  however, 
of  the  inadequacy  of  the  machinery  to  perform  the  work 
required,  mining  was  suspended,  and  has  not  since  been 
resumed. 

Other  parts  of  the  property  were  then  prospected,  and  lodes 
discovered,  on  which  operations  were  begun  and  are  being 
continued.  Two  lodes  have  been  opened  near  the  AYerner 
lode,  one  of  them  being  distant  from  it  to  the  north  60  feet. 
On  this  lode,  the  thickness  of  which  is  4  inches,  five  shafts 
have  been  sunk,  varying  in  depth  from  25  to  55  feet ;  and  the 
lode  has  been  stoped  to  the  surface  from  these  depths  a  dis- 
tance of  upwards  of  300  feet.  On  the  adjoining  lode  to  the 
north,  a  thickness  of  rock  of  11  feet  separating  them,  two 
shafts  have  been  sunk,  the  distance  between  them  being  200 
feet.  The  east  shaft  is  now  50  feet  deep,  and  the  lode  has 
been  stoped  to  the  surface  from  that  depth,  and  70  feet  in 
length.  The  west  shaft  is  22  feet  deep,  and  a  length  of 
stoping  is  carried  down  of  45  feet.  The  size  of  this  lode  is 
7  inches. 

Two  shafts  have  also  been  sunk  on  the  Werner  lode,  one  of 
which  is  70  feet  deep,  and  the  other  35  feet.  The  lode  has 
been  stoped  to  the  surface  from  these  depths,  and  taken  out 
by  open  cutting  100  feet  to  the  east  of  the  east  shaft. 

A  considerable  extension  ot  these  works  is  projected.  A 
new  crushing  mill  of  15  stamps  is  in  course  of  erection  ;  and  a 
more  powerful  engine,  with  hoisting  and  pumping  machinery, 
is  about  to  be  placed  on  the  Belt  lode. 

The  reopening  of  the  Albion  Co.'s  mines  by  the  Messrs. 
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Lawson  is  an  interesting  circumstance  in  this  locality.  The- 
lode  worked  is  the  Belt,  and  the  property  adjoins  that  of 
Messrs.  Leckie  &  Co.  on  the  east.  There  are  9  shafts  on  the 
ode,  the  deepest  of  which  is  now  120  feet.  From  this  shaft 
the  lode  is  worked  by  underhand  stoping  about  220  feet  to 
the  west  and  100  feet  to  the  east,  the  shafts  at  the  extremities 
being  about  50  feet  deep.  The  lode  has  been  taken  out  from 
these  depths  to  the  surface.  At  the  central  and  deepest  shaft 
a  steam  engine,  with  hoisting  and  pumping  gear,  of  a  simple 
and  effective  character,  is  applied  ;  and  the  operations  gene- 
rally appear  to  be  conducted  with  skill  and  economy. 

Prospecting  operations  have  been  carried  on  at  different 
periods  during  the  year,  in  various  parts  of  the  locality,  by 
Messrs.  DeWolf,  Temple  <fc  Salter,  Jennings  and  others. 

TANGIER. 

The  steadiness  with  which  mining  has  been  carried  on  by 
the  Strawberry  Hill  Co.  is  a  cheering  feature  in  the  operations 
in  this  district.  This  Co.  have  contiuued  to  mine  the  Forrest 
lode,  on  which  two  additional  shafts  have  been  sunk  during 
the  year,  to  the  east  of  those  in  use  last  year.  These  shafts 
are  65  and  35  feet  deep,  and  the  lode  has  been  stuped  nearly 
to  the  surface  from  these  depths,  a  length  of  underhand 
stoping  of  40  feet  being  carried  down  in  each  shaft. 

Between  the  next  two  shafts  to  the  west,  a  tunnel  has  been 
driven  at  a  depth  of  100  feet,  and  the  lode  has  been  stoped 
from  it  to  a  height  of  25  feet.  On  the  west  side  of  this  tunnel 
the  lode  has  been  mined  by  underhand  stoping  to  a  depth  of 
150  feet  from  the  surface,  and  170  feet  in  length. 

About  70  feet  north  of  the  Forrest  lode,  and  near  the  pre- 
sent eastern  extremity  of  the  Avorkings  on  that  lode,  another 
lode  has  been  opened  by  three  shafts  to  a  depth  of  30  feet. 
This  lode  is  2  feet  thick. 

On  the  Wallace  lode  the  tunnel  is  now  300  feet  in  length, 
and  is  being  continued  further. 

Operations  have,  during  the  last  six  months,  been  resumed 
on  the  Leary  and  Nigger  lodes  by  the  Burlington  Co.  On  the 
Leary  lode  the  principal  work  done  has  been  the  sinking  of 
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the  west  shaft  a  few  feet  further,  and  the  preparation  of  the 
mine  for  regular  underhand  stoping,  which  is  now  being  car- 
ried on.  Tunnels  have  been  driven  25  feet  on  each  side  ot 
the  shaft  adjoining  on  the  east  of  the  westernmost  one  on  the 
range,  from  a  depth  of  125  feet ;  and  the  lode  has  been  -roped 
from  the  surface  on  the  east  side  of  the  west  shaft  to  a  depth 
of  30  feet.  It  is  also  being  stoped  to  the  west  above  the  west 
tunnel,  at  a  depth  of  50  feet. 

On  the  Nigger  lode  one  of  the  old  shafts  has  been  sunk  30 
feet  deeper,  and  a  tunnel  has  been  driven  to  the  west  164 
feet.  No  stoping  has  yet  been  commenced.  East  of  this  shaft 
the  lode  has  been  stoped  a  height  of  15  feet  and  about  90  feet 
in  length,  and  the  work  connected  with  the  former  operations. 
Other  lodes  have  been  opened  by  this  Co.  to  the  south  of  the 
Leary.  On  one  of  these,  about  25  feet  from  it,  a  shaft  has 
been  sunk  45  feet,  and  the  lode  been  stoped  25  feet  on  each 
side  to  a  height  of  12  feet.  Tiie  thickness  of  this  lode  is  0 
inches. 

A  shaft  has  also  been  sunk  47  feet  on  a  lode  further  south, 
at  which  depth  a  tunnel  has  been  driven  100  feet  on  each 
side  ;  but  no  stoping  has  yet  been  begun.  This  lode  is  7 
inches  thick. 

Prospecting  operations  have  been  continued  during  the 
year  by  Messrs.  Barton  and  Estey,  a  drift  having  been  driven 
on  a  portion  of  their  property  200  feet  across  the  course  of 
the  lodes.  Several  lodes  were  cut  of  a  promising  appearance. 
Some  of  them  have  been  partially  worked. 

At  Mooseland  mining  has  been  almost  entirely  suspended. 
Recently,  however,  some  prospecting  on  the  property  of  the 
Beneficiary  Co.  resulted  in  the  finding  of  a  lode  of  very  rich 
quartz.  There  are  other  lodes  in  this  locality  which  seem  to 
be  worth  attention.  On  some  of  them  operations  are  about  to 
be  commenced,  and  mining  cf  a  more  steady  character  than 
has  yet  prevailed  may  be  anticipated. 

SHERBROOKE. 

The  mining  operations  in  this  important  district  have  not 
been  to  that  extent  which  might  have  been  expected  from  the 
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additional  mines  that  were  opened  last  year.  By  many  of  the 
new  companies  very  little  mining  has  been  done.  The  other 
establishments  have,  however,  maintained  their  position. 

The  Wellington  Co.  have  continued  to  mine  the  Cumminger 
lode.  Their  west  siiaft  is  now  330  feet  deep,  and  the  stoping 
has  been  carried  1G0  feet  to  the  west.  The  operations  on  the 
lode  have  been  principally  in  and  near  this  shaft.  The  shafts 
on  the  Dewar  lode  have  also  been  sunk  deeper,  and  are  now 
from  75  to  50  feet,  the  deepest  being  at  the  west  end  of  the 
workings.  The  lodes  in  these  mines  are  taken  out  by  under- 
hand stoping,  and  the  operations  are  carried  on  in  a  very 
regular  manner.  Little  has  been  done  by  this  Co.  on 
the  Flayden  and  Derby  lode.  A  cross  tunnel  is  being  driven 
out  of  it  to  the  south,  from  a  depth  in  the  shaft  of  about  75 
feet ;  and  out  of  a  lode  lying  4  feet  to  the  north  of  the  Hayden 
lode  a  cross  tunnel  has  been  driven  150  feet  to  the  north. 
This  tunnel  is  situated  about  50  feet  to  the  east  of  the  shaft. 
The  south  tunnel  only  is  at  present  worked.  Adjoining  the 
"Wellington  Co.'s  operations,  on  the  Dewar  lode,  the  Rockville 
Co.  have  two  shafts  on  that  lode,  each  of  which  is  90  feet 
deep.  The  lode  is  stoped  to  the  surface  from  this  depth,  and 
it  is  now  being  worked  by  underhand  stoping  a  length  of  70 
ieet. 

On  the  New  York  and  Slierbrooke  Co.'s  property  the  mining- 
has  been  chiefly  of  a  prospective  character.  Some  lodes  have 
been  opened  to  the  south  of  that  formerly  worked  by  this  Co., 
on  which  operations  have  been  carried  on  to  a  small  extent, 
consisting  principally  of  open  cutting.  Other  lodes  have 
recently  been  opened  to  the  north  of  the  old  lode,  which  are 
likely  to  be  very  productive. 

The  Delta  Co.  have  only  partially  worked  the  lodes  opened 
last  year.  The  two  shafts  have  been  sunk  deeper,  and  are 
now  GO  feet  and  73  feet  respectively,  the  former  having  been 
sunk  30  feet  last  year.  Out  of  this  shaft,  at  a  depth  of  56 
feet,  a  tunnel  has  been  driven  to  the  north  53  feet,  and  a  little 
stoping  done.  In  the  other  shaft,  at 'a  depth  of  68  feet,  a 
cross  tunnel  has  also  been  driven  33  feet  to  the  north.  Ope- 
rations in  both  places  have  been  discontinued  for  some  time. 

The  Crescent  Co.  have  done  very  little  since  February  last. 
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The  northernmost  shaft  has  been  sunk  to  a  depth  of  50  feet, 
but  no  tunnelling'  or  stoping  has  been  commenced.  Ont  of 
the  next  shaft  to  the  south,  and  at  a  depth  of  35  feet,  a  cross 
tunnel  has  boon  driven  to  the  south  6  feet  into  a  small  lode. 
And  the  third  shaft,  120  feet  to  the  east,  has  reached  a  depth 
of  47  feet.  Considerably  to  the  west  of  these  properties  the 
Stanley  Co.  have  opened  some  lodes,  three  of  which  dip 
slightly  to  the  south,  and  one  to  the  north.  The  northernmost 
of  the  three  is  8  inches  thick,  with  18  inches  of  slate  on  each 
side.  A  shaft  has  been  sunk  on  it  to  a  depth  of  45  feet.  South 
of  this  lode  50  feet,  a  shaft  has  also  been  sunk  50  feet  on  a  lode 
5  inches  thick,  with  12  inches  of  slate  on  the  north  side;  and 
further  south  150  feet  a  lode  12  inches  thick  has  been  worked 
in  several  places  by  open  cutting.  The  other  lode,  the  thick- 
ness of  which  is  2  feet,  is  to  the  north  of  the  8-inch  lode.  A 
shaft  has  been  sunk  on  it  40  feet.  No  operations  are  at 
present  carried  on  at  any  of  these  places. 

The  Dominion  Co.  have  contiumed  to  work  the  Palmerston 
lode,  which  appears  to  be  unaltered  in  any  respect.  A  width 
of  about  18  feet,  and  a  height  of  from  25  to  30  feet,  is  being 
mined  in  an  easterly  direction  from  the  bottom  of  the  shaft, 
the  depth  of  which  is  128  feet.  The  face  of  the  work  is  about 
130  feet  from  the  shaft. 

West  of  the  Dominion  shafts  the  Palmerston  lode  has  been 
mined  by  the  Palmerston  Co.,  the  operations  consisting  of  the 
removal  of  the  upper  portion  of  the  lode  which  was  left  next 
the  surface.  This  has  been  entirely  removed  up  to  the  western 
limit.     It  is  now  being  worked  towards  the  eastern  boundary. 

Nothing  has  been  clone  on  the  North  Palmerston  lode. 

The  Metropolitan  Co.  have  also  taken  out  the  Palmerston 
lode  to  the  surface  over  the  extent  of  their  areas.  The  other 
operations  of  this  Co.  have  been  on  the  Archibald  and  Hewitt 
lodes.  In  the  former  of  these  the  lode  has  been  stoped  25 
feet  to  the  east,  and  to  within  8  or  10  feet  of  the  surface,  from 
a  depth  of  35  feet.  In  the  Hewitt  lode  the  only  mining  done 
has  been  the  driving  of  the  cross  tunnel  80  feet  to  the  south. 

On  the  Kingston  and  Sherbrooke  Co.'s  property  nothing  has 
been  done  beyond  the  sinking  of  the  two  shafts  25  feet  fur- 
ther.    They  are  now  from  70  t>  75  feet  deep. 
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The  Meridian  Co.'s  operations  Lave  been  on  the  Stryker 
1  de,  which  was  cut  in  a  cross  tunnel  to  the  north  out  of  the 
Sears  lode,  from  which  it  is  distant  30  feet.  Tunnels  have 
been  driven  east  and  west  in  this  lode  about  30  feet,  but  no 
stoping  has  been  done. 

The  Chicago  Co.  have  two  shafts  on  the  Sears  lode  :  one  of 
these,  the  east  one,  which  is  an  old  shaft,  is  80  feet  deep,  and 
the  west  one  25  feet.  Out  of  the  east  shaft  a  cross  tunnel  has 
been  driven  to  the  north  65  feel,  and  another  to  the  south 
about  GO  feet.  The  lode  is  stoped  50  feet  on  each  side  of  the 
east  shaft,  9  feet  from  the  surface.  North  of  the  .Sears  lode 
24  feet  a  shaft  has  been  sunk  64  feet  on  another  lode.  Tun- 
nels have  been  driven  from  this  depth  100  feet  to  the  west, 
and  the  lode  stoped  to  within  24  feet  of  the  surface.  Further 
north,  about  150  feet,  the  same  Co.  have  a  shaft  on  the  Fergu- 
son lode  35  feet  deep  ;  and  east  of  it,  on  the  same  lode,  another 
70  feet  deep.  They  liave  also  made  other  openings,  chiefly 
of  an  exploratory  character. 

The  operations  of  the  Canada  Co.  have  been  to  the  same 
limited  extent  as  the  preceding.  The  shatts  have  been  sunk 
a  litt'e  deeper;  one  of  them,  on  the  Milroy  lode,  being  now  72 
feet,  and  the  two  others,  on  the  large  lode,  200  feet  south  of 
the  Dr.  Ilea  lode.  64  feet  and  36  feet  respectively.  In  the 
Milroy  lode  tunnels  have  been  driven,  and  the  lode  stoped  70 
feet  <m  the  east  side  of  the  shaft,  and  40  feet  on  the  west,  to 
about  30  feet  from  the  surface;  and  at  a  depth  of  50  feet  in 
the  east  shaft,  on  the  largo  lode,  cross  tunnels  have  been 
driven  20  feet  each  way  on  the  north  and  south  sides  of  the 
shaft.  Machinery  for  hoisting  and  pumping  has  been  erected 
during  the  year. 

The  openings  on  the  property  of  the  Wentworth  Co.  have 
been  similarly  extended.  On  the  Cartwright  lode,  the 
northernmost  one  opened,  the  shaft  has  been  sunk  25  feet 
further,  and  is  now  65  feet  deep.  No  other  work  has  been 
done  on  this  lode.  The  shafts  on  the  Ferguson  lode  have  also 
been  sunk  dee[  or,  the  east  one  being  60  feet  and  the  west  one 
72  feet.  A  tunnel  has  been  driven  42  feet  to  the  west  of  the 
west  shaft;  and  on  the  east  side  of  the  shaft  the  lode  has  been 
stoped  between  the  two  shafts  to  within  25  feet  of  the  surface. 
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The  shaft  on  the  lode  farther  south  has  also  been  sunk  30 
feet,  and  is  now  70  feet  deep.  An  engine  for  hoisting  and 
pumping  has  been  erected  near  the  shafts  on  the  Ferguson 
lode. 

The  only  work  done  by  the  Coburg  Co.  has  been  the  sinking 
to  a  greater  depth  of  the  shaft  begun  last  year.  It  is  now  130 
feet.  Hoisting  and  pumping  machinery,  worked  by  steam, 
lias  also  been  applied  at  this  mine. 

The  Caledonia  and  Woodbine  Co.'s  operations  have  been 
principally  on  the  Woodbine  and  Blakie  lodes ;  the  three 
shafts,  in  the  former  of  which  have  been  sunk  by  the  Wood- 
bine Co.  to  the  depths  of  75,  45  and  31  feet  respectively, 
ranging  in  an  easterly  direction.  Between  the  west  and  mid- 
dle shafts,  which  are  90  feet  apart,  the  lode  has  been  stoped 
nearly  to  the  surface,  from  a  depth  of  60  feet  in  the  west  shaft 
to  a  depth  of  30  feet  in  the  middle  shaft.  On  the  Blakie  lode, 
15  feet  to  the  north  of  the  Woodbine,  there  are  now  two 
shafts,  the  eastern  one  of  which  is  50  feet,  and  the  west  one 
75  feet.  About  midway  between  these  shafts  tunnels  have 
been  driven  in  the  lode  20  feet,  on  each  side  of  a  cross  tunnel 
which  is  connected  with  the  west  shaft  on  the  Woodbine  lode. 
On  the  middle  lode,  lying  to  the  north  of  the  Woodbine  the 
shaft  has  also  been  sunk  30  feet  further,  and  is  now  70  feet 
deep. 

The  Caledonia  Co.  have  sunk  a  shaft  on  the  Blakie  lode  40 
feet,  from  which  a  cross  tunnel  has  been  driven  75  feet  to 
the  south  without  cutting  any  lodes  of  importance. 

A  lode  has  recently  been  opened  by  Mr.  McKinnon  to  the 
south  and  east  of  these  operations.  This  lode  is  12  inches 
thick.  A  shaft  has  been  sunk  on  it  30  feet,  and  an  open  cut- 
ting been  made  about  40  feet  in  length. 

COCHRAN  HILL. 

Operations  have  been  extended  in  this  locality  during  the 
year,  additional  lodes  having  been  found  and  opened.  A 
shaft  has  been  sunk  on  a  belt  of  lodes  8  feet  thick  by  the 
Cochran  Hill  Co.  :  this  shaft  is  100  feet  deep.  No  stoping 
has  been  done  out  of  it,  but  a  portion  of  the  belt  is  being 
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taken  out  by  open  work  on  each  side  of  the  shaft.  Openings 
have  been  made  by  the  same  Co.  on  a  5  feet  holt,  lying  12 
feet  to  the  north.  Other  lodes;  north  of  the  last  named,  have 
been  opened  by  Messrs.  Kirk  &  Co.,  on  which  shafts  are  being 
sunk;  and  15  feet  farther  north  Mr.  James  McDonald  has 
begun  operations  on  another  belt. 

WINE  HARBOR. 

Mining  in  this  locality  is  still  of  a  fluctuating  character, 
little  having  been  done  in  some  of  the  older  mines,  whilst 
those  begun  last  year  have  been  carried  on  with  more  or  less 
regularity  during  the  year. 

On  the  Napier  Co.'s  property,  adjoining  and  including  that 
formerly  held  by  the  Provincial  Co.,  three  shafts  have  been 
sunk,  the  central  one  of  which  is  between  two  lodes  ;  the 
eastern  shaft  being  on  the  north  lode,  and  the  western  on  the 
south  lode.  Out  of  the  east  shaft  cross  tunnels  have  been 
driven  north  and  south.  In  the  north  one  another  lode  has 
been  cut,  which  has  been  mined  a  short  distance  on  each  side 
of  the  tunnel.  An  engine  is  applied  to  hoist  and  pump  at 
these  shafts  in  a  very  effective  and  economical  manner.  The 
Eureka  Co.'s  operations  have  been  confined  to  the  Eureka 
lode,  on  which  two  shafts  were  sunk  last  year.  These  have 
not  been  sunk  any  deeper,  but  the  lode  has  been  stoped 
between  them  to  about  20  feet  from  the  surface,  and  to  the 
depth  of  each  shaft.  On  the  east  side  of  the  east  shaft  at  its 
depth,  100  feet,  a  tunnel  has  been  driven  75  feet,  and  the  lode 
stoped  35  feet  in  length  to  a  height  of  25  feet.  On  the  west 
side,  and  at  the  same  depth,  cross  tunnels  have  been  driven 
north  25  feet  and  south  40  feet.  In  the  last  named,  at  a  dis- 
tance from  the  shaft  of  30  feet,  a  lode  o  inches  thick  was  cut, 
and  tunnels  were  driven  in  it  in  an  east  and  west  direction 
about  30  feet  each  Way. 

On  the  lode  opened  by  Mr.  Mcintosh  the  Globe  Co.  have 
carried  on  operations.  A  belt  of  lodes  11  feet  thick  has  been 
worked  by  open  cutting  along  an  extent  of  surface  of  about 
420  feet,  the  extreme  depth  being  60  feet.  A  shaft  is  now 
being  sunk  on  the  lodes,  and  a  length  of  underhand  stoping  of 


47 

40  feet  is  being  carried  clown.  The  Co.  have  also  opened  a 
six-feet  belt  of  lodes,  and  have  taken  out  by  open  cutting  a 
length  of  30  feet  to  a  depth  of  35  feet. 

The  Eldorado  Co.  have  begun  a  shaft  on  each  of  the  last- 
named  belts  :  they  have  also  completed  the  tunnel,  in  making 
which  they  have  been  engaged  for  some  time.  On  the  lode 
into  which  this  tunnel  has  been  driven  a  shaft  lias  been  sunk 
74  feet,  and  on  each  side  of  it  the  lode  is  being  stoped  nearly 
to  the  surface. 

Nothing  has  been  done  by  the  Orient  Co.  on  their  property 
hear  the  Barasois,  operations  having  been  entirely  suspended 
the  whole  of  the  vear. 


STOKMOXT, 

In  this  district  the  Mulgrave  Co.  have  continued  their  ope* 
rations  on  the  Mulgrave  lode.  The  west  or  Xo.  1  shaft  has 
been  sunk  70  feet  further.  It  is  now  320  feet,  and  is  at 
present  standing  at  that  depth.  The  Xo.  3  shaft  has  also  been 
sunk  deeper,  and  the  stoping  carried  on  in  connection  with  it. 

A  considerable  extent  of  prospecting  has  been  done  during 
the  year  on  this  Co.'s  property,  resulting  in  the  finding  of 
several  lodes.  On  one  of  these,  about  437  feet  to  the  south 
of  the  Mulgrave,  two  shafts  are  being  sunk,  one  near  the 
shore  and  the  other  about  900  feet  east  of  it,  Other  openings 
have  also  been  made  on  thia  lode  between  the  shafts.  Lodes 
have  also  been  found  on  the  north  of  the  Mulgrave. 

South  east  of  the  Mulgrave  property  a  belt  of  lodes  has 
recently  been  opened  by  Mr.  Buckley.  This  belt  is  upwards 
of  14  feet  thick,  and  contains  lodes  varying  from  one  inch  to 
ten  inches.  Openings  have  been  made  on  this  belt  over  an 
extent  of  GOO  feet;  and  preparations  are  being  made  for  active 
mining,  the  quartz  being  highly  auriferous. 

At  Seal  Harbor  prospecting  has  been  continued.  The 
lode  from  which  the  rich  boulders  which  have  been  found  in 
the  locality  are  supposed  to  have  come,  has  not  yet,  however, 
been  found.  The  difficult  character  of  the  ground  for  pros- 
pecting has  retarded  the  operations,  but  strong  hopes  are 
entertained  of  finding  it  in  the  ensuing  spring. 


The  operations  at  Country  Harbor,  though  not  yet  of  much 
extent,  are  progressing  very  favorably.  Lodes  varying  from 
2  inches  to  12  inches  have  been  opened  on  the  properties  of 
Messrs.  Cameron,  McLean,  and  Kent.  By  the  former  two 
shafts  have  been  sunk  ;  one  of  them,  the  west  one,  being  20 
feet,  and  the  other  45  feet  deep.  On  the  McLean  areas,  ad- 
joining on  the  east,  a  shaft  is  also  in  course  of  sinking  to  one 
of  the  lodes  on  the  Cameron  area  ;  and  on  a  12-inch  lode  lying 
to  the  north  of  these,  a  shaft  has  been  sunk  31  feet  in  an  area 
also  belonging  to  Mr.  Cameron. 

LAWRENCETOWN. 

The  only  operations  of  any  importance  in  this  locality  are 
those  of  the  Westminster  Gold  Mining  Company,  the  purcha- 
sers of  the  property  formerly  held  by  Mr.  Werner.  The  Co. 
have  made  considerable  alterations  in  the  mining  arrange- 
ments ;  a  new  crusher  has  been  erected,  which  is  driven  by 
a  turbine  water  wheel,  and  machinery  for  hoisting  by  a  similar 
power  has  also  been  applied.  During  the  construction  of 
these,  mining  has  been  carried  on  in  the  Nickey  lode,  on  which 
there  are  three  shafts.  One  of  these,  the  west  one,  has  been 
sunk  26  feet  further,  and  is  now  90  feet  deep.  Out  of  this 
shaft  the  lode  has  been  stoped  on  each  side,  a  distance  of  170 
feet  being  carried  down  by  underhand  stoping.  A  new  and 
capacious  shaft  is  also  being  sunk  in  the  centre  of  a  belt  of 
lodes — it  is  now  62  feet  deep.  From  this  shaft  cross  tunnels 
are  about  to  be  driven  to  the  north  and  to  the  south  to  inter- 
sect the  lodes.  The  arrangements  generally  indicate  a  desire 
to  give  to  the  operations  a  character  which  may  be  worthy  of 
imitation. 

MOUNT  UNIACKE. 

The  operations  in  this  largely  developed  district  have  not 
been  to  that  extent  which  might  have  been  expected  from  the 
number  of  mines  and  the  length  of  lodes  opened.  Several  of 
the  mines  have  been  worked  only  a  short  period  during  the 
year,  and  mining  has  not  yet  been  resumed  in  them. 

The  Mount  Uniacke  Co.'s  operations  have  been  chiefly  on 
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the  lodes  worked  last  year,  the  central  shaft  being  now  230 
feet  deep,  and  the  east  one  200  feet.  The  lode  has  been 
stoped  to  these  depths.  The  lode  that  was  cut  by  the  cross 
tunnel  out  of  the  central  shaft  has  also  been  mined,  the 
stoping  having  been  extended  20  feet  on  each  side  of  the 
shaft  sunk  on  this  lode.  This  shaft  is  being  sunk  deeper. 
The  cross  tunnel  has  been  driven  into  the  south  lode,  and  a 
tunnel  is  in  course  of  driving  to  the  west  in  that  lode. 

Several  lodes  have  been  opened  by  the  Montreal  Co.,  by 
shafts  varying  in  depths  from  12  to  40  feet,  in  each  of  which 
the  lode  has  been  stoped  a  short  distance  on  each  side.  These 
operations  have  been  of  a  prospecting  character,  and  made 
for  the  purpose  of  developing  the  property. 

The  only  mining  done  by  the  Uniacke  Central  Co.  has  been 
on  the  north  lode,  on  which  a  shaft  was  sunk  last  year. 
A  tunnel  has  been  driven  from  this  shaft  about  100  feet  to 
the  west,  and  another  shaft  has  been  sunk  on  the  same  lode 
■20  feet. 

The  operations  of  the  Prince  of  Wales  Co.  have  been  on 
the  Lurnar  lode,  on  which  three  shafts  have  been  sunk,  the 
east  one  being  25  feet,  the  middle  32  feet,  and  the  west  one 
20  feet.  Out  of  the  east  shaft  a  tunnel  has  been  driven  to 
the  east  25  feet,  and  the  lode  stoped  to  within  8  feet  of  the 
surface.  A  similar  extent  of  stoping  has  been  done  on  the 
west  side  of  the  shaft.  A  tunnel  has  also  been  driven  to  the 
west  from  the  middle  shaft. 

The  Brunswick  Co.  have  recently  begun  two  shafts  on  the 
lode  opened  last  year.  On  this  lode  a  shaft  was  sunk  47  feet, 
and  the  two  in  course  of  sinking  are  situated  to  the  east  of  it. 
No  other  work  has  been  done  during  the  year. 

On  the  Queen  Co.'s  property  the  operations  consist  of  the 
sinking  of  the  east  shafts  on  the  Lumar  lode  to  a  depth  of  30 
feet,  the  lode  being  stoped  between,  and  the  commencement 
of  other  three  shafts  on  the  Hall  lode.  One  of  these  is  situa- 
ted about  150  feet  to  the  east  of  the  last  shaft,  and  is  15  feet 
deep.     The  other  two  are  on  the  west  of  the  west  shaft. 

The  Westlake  Co.  have  sunk  their  east  shaft  a  few  feet 
deeper,  and  extended  the  stoping  in  connection  with  it.  Shafts 
have  also  been  begun  on  other  parts  of  the  property.     One  of 
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these  is  on  a  lode  150  feet  to  the  north  of  the  lode  first  opened? 
and  is  20  feet  deep.  On  each  side  of  the  shaft  an  open  cut- 
ting has  been  made  15  feet  in  length  and  8  feet  deep. 

Shafts  have  also  been  snnk  on  the  property  formerly  held 
bv  Mr.  Burkner,  and  now  owned  by  the  Toronto  Co.  ;  and  by 
Messrs.  Bayne  &  Co.  on  their  property.  Operations  on  these 
are  at  present,  however,  suspended. 

FIFTEEN  MILE  STREAM. 

Although  this  locality  has  not  yet  assumed  any  position  as 
regards  the  yield  of  gold,  the  operations  are  of  a  character  to 
confirm  the  now  more  generally  acknowledged  belief  in  the 
extent  of  the  auriferous  quartz  in  the  province.  A  large 
extent  of  ground  has  been  prospected,  and  a  number  of  lodes, 
varying  from  one  inch  to  four  feet  six  inches  in  thickness,, 
have  been  opened,  on  the  areas  of  Messrs.  Lyle,  Hudson, 
Cameron,  Fish,  Chipman,  Doran,  and  Walton,  and  others. 
Trenches  have  been  cut  on  most  of  these  properties.  In  one 
of  them  20  lodes  were  intersected  in  a  distance  of  170  feet ; 
and  in  another  10  lodes  in  150  feet.  Shafts  have  also  been 
sunk  on  other  lodes,  and  regular  operations  are  being  carried  on. 

GAY'S  RIVER. 

Attention  has  been  turned  to  this  locality  during  the  year; 
and  mining  operations,  which  have  hitherto  been  on  a  small 
scale  only,  have  been  somewhat  extended.  The  quartzite  and 
slate  formation  is  here  overlaid  by  a  bed  of  conglomerate,  in 
which  gold  is  found.  It  is  also  found  in  what  appear  to  be 
cross  lodes,  to  the  range  of  the  rocks,  but  which  are  very 
irregular  in  extent  and  position.  They  dip  sometimes  to  the 
west  and  sometimes  to  the  east.  The  conglomerate  dips 
northerly. 

At  the  commencement  of  operations  a  drift  was  driven  a 
short  distance  into  an  exposure  of  the.  rocks  and  conglomerate 
in  the  banks  of  the  stream.  Mining  has  during  the  year  been 
resumed  in  this  drift  by  Messrs.  Werner  &  Co.  It  is  now 
about  200  feet  in  length.     Two  shafts  have  also  been  sunk  to 
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the  east  of  this  drift,  which  are  connected  by  tunnel  and  open 
cutting- ;  and  a  tunnel  is  now  being  driven  to  the  north  out  of 
the  north  shaft,  the  depth  of  the  shaft  being-  27  feet.  West  of 
these  openings  operations  have  been  begun  by  Messrs.  Hopp, 
Salter  and  others,  who  have  a  drift  40  feet  to  the  north,  under 
the  conglomerate.  At  this  distance  a  tunnel  has  been  driven 
a  short  distance  to  the  west.  Adjoining  on  the  west  the 
Messrs.  Gay  have  made  a  similar  opening,  and  have  tunnelled 
to  the  west  100  feet. 

Dr.  McLean  and  Co.  have  likewise  drifted  to  the  north  70 
feet,  and  driven  a  tunnel  eastward  60  feet.  To  about  the 
same  extent,  and  in  like  manner,  an  opening  has  been  made 
by  Mr.  Moor,  and  another  is  begun  by  Mr.  D.  Annand. 

MTJ8QUODOBOIT. 

The  operations  begun  in  this  locality  in  1867  have  been 
steadily  continued,  the  principal  mining  having  been  by 
Messrs.  Bushing  and  Hyde.  The  former  opened  a  belt  of 
lodes,  the  aggregate  thickness  of  which  is  20  feet,  about  10 
feet  being  quartz  and  the  remainder  slate.  The  belt  is  sepa- 
rated in  proceeding  eastward,  a  portion  of  it  branching  a 
little  to  the  north.  At  the  west  end  of  the  mine  four  shafts 
have  been  sunk,  on  one  of  the  lodes,  five  feet  in  thickness. 
The  deepest  of  these  shafts  is  40  feet.  The  lode  has  been 
opened  between  the  shafts  a  distance  of  300  feet.  Out  of  the 
west  shaft,  at  a  depth  of  25  feet,  tunnels  are  being  driven  east 
aud  west.  Four  shafts  have  also  been  sunk  on  the  north 
branch,  and  about  300  feet  of  the  lode  has  been  opened  in  an 
easterly  direction.  Several  other  lodes  have  been  opened 
by  Mr.  Burkner  in  other  parts  of  his  property,  but  the  opera- 
rations  have  been  chiefly  of  a  prospecting  character. 

The  lode  opened  by  Mr.  Hyde  is  about  1000  feet  to  the 
north  of  Mr.  Burkner's  big  lode.  It  is  six  inches  thick,  and 
has  been  mined  over  an  extent  of  about  600  feet.  In  this 
distance  seven  shafts  have  been  sunk,  the  deepest  being  6Q 
feet.  The  others  are  about  50  feet.  From  these  depths  the 
lode  has  been  stoped  to  within  six  feet  of  the  surface  nearly 
the  entire  range  of  the   openings.     Explorations   are   being 
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made  in  various  parts  of  this  locality  by  Mr.  Touquay  and 
others;  and  a  wide  extent  of  lodes  has  been  developed,  with 
indications  of  a  promising  character. 

The  only  other  locality  in  which  mining  has  been  carried 
on  with  any  degree  of  regularity  is  Cranberry  Head,  in  the 
county  of  Yarmon th.  Several  lodes  have  been  exposed.  On 
one  of  them  openings  have  been  made  by  Messrs.  Ryerson 
and  Co.  On  this  lode,  the  average  thickness  of  which  is  10 
inches,  two  shafts  have  been  sunk,  one  of  them  to  a  depth  of 
97  feet,  and  the  other  47  feet.  The  lode  has  been  worked  by 
open  cutting  from  the  shore  to  these  shafts,  a  distance  of  GOO 
feet,  and  to  a  depth  of  20  feet.  Operations  are  at  present  sus- 
pended until  machinery  for  hoisting  is  erected  at  the  deepest 
of  the  two  shafts. 


ACCIDENTS. 


The  number  of  accidents  during  the  year  is  the  same  as 
last  year,  and  the  number  of  persons  injured  is  also  exactly 
the  same  ;  the  deaths,  however,  are  fewer.  There  is  an  in- 
crease in  the  number  of  accidents  by  explosions  of  powder, 
six  having  occurred,  of  which  one  was  fatal  ;  six  persons  have 
been  hurt  by  falls  of  stone  and  coal,  one  of  whom  died  ;  four 
were  hurt  by  explosions  of  gas  ;  three  crushed  by  machinery 
and  tubs,  one  case  terminating  fatally ;  and  three  were  killed 
by  falling  down  shafts.  The  following  is  a  summary  of  the 
casualties: 


No. 

Date. 

Name. 

Name  of 
Mine. 

Cause. 

Iiesult. 

1 

2 

3 

4 
5 
6 

7 

1869. 
Jany. 14  < 
Jany.29.. 

Feby.    4.. 
Febv.  15. . 
March  1 . . 
April  15. . 
May       1.. 
May      6.. 
June     3    . 
June  26.. 

John  D.  Cameron  ) 
Thomas  Boggs. . .  5 
Henry  Hickman. .    . 
Robert  Palmer  .... 

James  Leason 

Frederick  McEwen. 
W.  Harkness 
John  McKinnon. . . 
Malcolm  McLean. . 

Adam  Laidlaw 

John  Gallagher 

Duncan  McPhail. . . 

Provincial, 
Wine  Harbor 

Marsb 

Provincial. . 
Mulgravo. . . 
Victoria  .  . . 
Victoria  .  . . 
Waverley  . . 
Caledonia  . . 

<  Explosion  ofpovt 

Fall  down  shaft . . 
Fall  down  shaft.  . 

Fall  of  stone 

Crushed  by  machi 
Explosion  of  pow 
Explosion  of  gas. 
Explosion  of  gas. 

der 

nerj 

der. 

Recovered 

Died. 

Died. 

Recovered 

Recovered 
Recovered 
Recovered 

8 

Died. 

9 
10 

Explosion  of  pow 
Crushed  by  tubs  . 

der. 

Recovered 
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No. 

Date. 

Name. 

Name  of 
Miue. 

Cause- 

Result. 

1869. 

11 

July    13.. 

Sydney  

Explosion  of  gas 

Recovered. 

July    13.. 

John  Mel v  in 

Sydney  

Recovered. 

12 

July    15.. 

G.  McPlierson 

Wellington  . 

Fall  of  stone 

Recovered1 

13 

July    28.. 

Lingan  .... 

Recovered. 

14 

Aug.  31.. 

R.  McPhereon 

Drnmmond. 

Died. 

15 

Sept.     7 . . 

William  Hatch 

Uniacke  . . . 

Fall  down  shaft 

Died. 

16 

Sept.     8 . . 

Gregory  Meagher.. 

Sydney  .... 

Fall  of  stone 

Recovered. 

17 

Sept.  21. 

Svdnev  .... 

Explosion  ot  powder. 

Recovered. 

18 

Sept.  21.. 

Sydney  .... 

Explosion  of  powder. 

Recovered. 

9 

Sept.  22.. 

Benjamin  Blown.. . 

Sydney  

Fall  of  stone 

Recovered. 

0 

Sept.  23   . 

D.  McDonald 

Drumtuond. 

Explosion  of  powder. 

Died. 

No.  1.  In  this  case  a  shot  had  been  prepared,  which  from 
some  cause  missed  fire,  and  the  two  men,  Cameron  and  Boggs, 
were  endeavoring  to  take  out  the  powder  with  a  drill,  when  it 
exploded.  Boggs  escaped  with  slight  injury,  but  Cameron 
lost  both  his  hands. 

No.  2.  Hickman  and  Palmer  were  coming  up  the  shaft,  at 
1he  Marsh  colliery,  in  a  tub  :  when  they  had  ascended  about 
170  feet,  the  tub  became  detached  from  the  hook,  and  they 
and  it  fell  to  the  bottom.  As  they  were  the  only  persons  in 
the  pit  at  the  time,  it  was  their  duty  to  see  that  the  tub  was 
properly  attached  before  giving  the  signal  to  hoist.  The  hook 
was  not  again  used  till  I  had  examined  it,  and  there  appeared 
to  be  nothing  faulty  about  it.  It  can  only  be  conjectured, 
therefore,  that  the  bow  of  the  tub  had  not  been  on  the  hook, 
but  resting  on  the  point  of  it,  from  which  it  slipped  on  receiv- 
ing a  jerk. 

No.  3.  James  Leason  was  a  deputy  in  the  Sydney  Mines, 
and  was  busy  laying  a  tramway  in  one  of  the  bords,  when  a 
portion  of  the  roof  fell  upon  him  and  broke  his  back. 

No.  4.  McEwen  was  engaged  repairing  some  of  the  machi- 
nery at  the  Provincial  mine,  when,  owing  to  a  movement  of 
some  portion  of  it,  his  hand  was  severely  crushed. 

No.  5.  This  accident  occurred  in  the  following  manner: 
Harkness  and  another  man  had  partly  charged  a  hole  for 
blasting,  when  they  observed  that  the  fuse  was  ignited  ;  they 
were  able  to  reach  a  stage  a  short  distance  from  where  they 
were  before  the  explosion  took  place,  but  Harkness  appears 
to  have  been  shook  off  by  the  force  of  the  explosion,  and  he 
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foil  about  ten  feet,  among  some  loose  rock,  by  which  he  was 
bruised  about  the  head  and  back. 

No.  6.  McKinnon  was  burnt  by  an  explosion  of  gas  in  the 
Victoria  mine.  He  was  allowed  to  go  into  his  place  after  the 
pit  had  been  unworked  a  few  days,  without  being  warned  of 
the  presence  of  the  gas,  and  having  a  naked  light,  the  usual 
consequence  followed. 

No.  1.  This  accident  also  occurred  at  the  Victoria  mine, 
and  in  a  similar  manner,  with  fortunately  no  more  serious 
result  than  in  the  preceding  case. 

No.  8.  The  death  of  Laidlaw  was  caused  by  a  stone  falling 
down  one  of  the  shafts  of  the  Waverley  gold  mining  Co.  He 
and  another  man  were  engaged  drilling  a  hole  in  the  rock  a 
short  distance  from  the  bottom  of  the  shaft.  A  man  who  was 
preparing  tamping  in  the  shaft  heard  the  stone  coming,  and 
shouted  to  warn  them.  Although  they  were  about  seven 
feet  from  the  bottom  of  the  shaft,  the  stone,  probably  by  a 
rebound,  struck  Laidlaw  on  the  side  of  the  head,  and  caused 
instant  death.  Whether  the  stone  fell  from  the  surface,  or 
from  a  scaffolding,  is  not  known. 

No.  9.  Gallagher  had  prepared  a  shot  and  lighted  the  fuse 
but  as  the  explosion  did  not  take  place  so  soon  as  he  expected, 
he  thought  it  had  missed,  and  went  close  to  it  to  examine  it, 
when  the  explosion  occurred.  Fortunately  the  coal  was  not 
thrown,  and  he  was  struck  only  by  the  stemming,  and  not 
seriously  hurt. 

No.  10.  In  this  case  it  appears  the  boy  McPhail  was 
climbing  up  a  wall  by  the  side  of  one  of  the  inclines  in  the 
Dalhousie  pit,  when  it  gave  way  with  him,  as  the  full  tubs 
were  being  run  down.  These  passed  over  him,  and  so 
injured  one  of  his  arms  that  it  had  to  be  taken  off. 

No.  11.  This  accident  was  caused  by  an  explosion  of  gas 
in  the  Queen  pit,  Sydney  mines.  Bryce  and  Melvin  were 
engaged  making  a  holing  between  two  bords,  one  of  which 
had  been  standing  a  short  time,  and  was  known  to  have  a 
little  gas  near  the  face  of  it.  A  safety  lamp  was  given  to 
them  by  the  deputy  to  use  before  cutting  the  coal  through. 
With  this  lamp  Melvin  went  into  the  bord,  and  finding  no  gas 
near  the  place  where  they  expected  to  hole,  he  returned  to 
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Bryce  and  assisted  him  to  enlarge  the  opening.  Subsequently 
he  went  again  into  the  bord,  but  with  a  naked  light,  and 
having  foolishly  gone  into  the  face  of  the  bord,  about  three 
yards  beyond  the  holing,  lie  set  (ire  to  the  gas,  and  the  explo- 
sion occurred.  Melvin  Avas  not  much  injured,  but  Bryce, 
being  exposed  to  the  rush  of  the  flame  through  the  opening- 
made  in  the  low  part  of  the  seam,  was  more  seriously  burnt. 

No.  12.  McPherson  was  employed  in  the  Wellington  mine 
at  Sherbrooke.  It  was  his  duty  to  fill  the  tubs  and  send 
them  up  the  shaft.  In  this  instance  he  went  into  the  shaft 
bottom  be  I  ore  the  ascending  tub  had  reached  the  top,  and  a 
piece  of  rock  falling  struck  him  below  the  knee  and  broke 
his  leg. 

No.  13.  This  accident  is  attributed  to  a  want  of  timber  to 
support  the  roof  coal  in  the  place  where  Finlayson  was  work- 
ing." He  had  been  cautioned  respecting  the  risk  he  was  run- 
ning, but  being  desirous  to  get  his  coal  away  he  neglected  to 
set  some  timber,  and  a  portion  of  the  roof  fell  and  severely 
crushed  him. 

No.  14.  The  death  of  .the  bo}T  McPherson  was  caused  by 
his  being  run  over  by  the  loaded  tubs  as  they  were  being 
drawn  up  the  slope  at  the  Intercolonial  mine.  He  was  riding 
-on  the  front  of  the  train,  and  when  endeavoring  to  get  off 
before  it  reached  the  top,  to  evade  detection,  he  slipped,  and 
falling  across  the  track,  the  tubs  passed  over  him,  and  so 
severely  injured  him  that  he  died  a  few  hours  after. 

No.  Is.  Meagher  and  some  others  were  engaged  clearing 
away  a  fall  of  the  roof  in  the  Sydney  mine,  and  whilst  so 
employed  a  large  piece  of  stone  fell  and  severely  injured  him. 

No.  IQ.  This  aecident  occurred  at  the  Uniacke  Co.'s  mine. 
Hatch  was  working  in  a  part  of  the  mine  about  40  feet  from 
the  bottom  of  the  shaft.  When  attempting  to  get  into  the 
tub  as  it  was  being  drawn  past  him  to  ascend  the  shaft  he 
slipped  and  fell  to  the  bottom.  Both  his  arms  were  broken, 
yet  it  was  hoped  he  was  not  fatally  injured.  He  died,  how- 
ever, two  days  after  the  accident. 

No.  17.  Way  had  prepared  a  shot  which  missed  fire,  and 
whilst  endeavoring  to  get  out  the  charge  with  his  drill,  it 
exploded,  and  he  was  much  injured  about  the  face. 
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No.  18.  This  was  a  precisely  similar  occurrence,  the  only 
difference  being  that  Tumy  had  abstracted  a  larger  portion  of 
the  powder  before  the  remainder  exploded. 

Xo.  19.  Brown  was  employed  in  the  Sydney  mine  as  a. 
driver,  and  when  hauling  coal  out  of  a  narrow  bord  was  struck 
by  a  piece  of  stone  which  fell  from  the  roof. 

No.  20.  The  extreme  carelessness  of  the  unfortunate  suf- 
ferer, in  this  case,  is  but  another  instance  of  the  recklessness, 
which  too  often  prevails  among  miners.  McDonald  had  pre- 
pared a  hole  for  a  shot,  and,  it  is  said,  went  to  take  the  charge 
required  from  the  keg  containing  the  powder  while  in  the  act 
of  smoking.  An  explosion  occurred,  with  such  fatal  conse- 
quences as  might,  under  such  circumstances,  be   expected. 

There  is  one  class  of  accidents  in  the  preceding  statement 
on  which  I  beg  to  repeat  the  remarks  formerly  madei  Explo- 
sions of  powder  are  still  ol  frequent  occurrence ;  nor  is  it  to 
be  wondered  at  when  it  is  evident  that,,  to  save  a  little  trouble,, 
miners  will  run  such  risks.  In  the  case  of  a  "  missed  shot"  in 
coal  the  safest  course  would  be  to  wedge  the  coal  down,  and 
not  to  attempt  to  take  out  the  charge.  In  stone  the  hole  take* 
much  more  time  to  make,  and  the  temptation  to  try  to  draw 
the  charge  is  consequently  greater.  It  is  an  operation,  how- 
ever, that  is  attended  with  so  much  danger  that  it  should  be- 
strictly  prohibited  by  all  the  managers  of  mines.  There  are- 
some,  1  am  glad  to  say,  who  have  established  a  rule  of  that 
character.  When  there  is  a  doubt  whether  a  shot  is  lighted 
or  not  the  wisest  plan  is  to  give  it  plenty  of  time,  and  not  to 
hurry  to  examine  it.  The  prudence  of  the  delay  would  seem 
to  be  so  evident  that  a  suggestion  of  this  kind  may  seem 
superfluous ;  but  the  simplest  remedy  will  bear  repetition  if 
it  tend  to  prevent  loss  of  life. 

I  have  the  honor  to  be. 

Your  obedient  servant, 

JOHN  RUTHERFORD, 

Inspector  of  Mia-. 

The  Hon.  Robert  Robertson, 

Chief  Commissioner  of  Mines  and  Public  Works* 


58 


G  j  3 


♦<  F 


w  < 


O    H  ^ 

«  o  -- 

C    H    « 

1  B  1 

a   h   w 

3   *fi 

<<        tj 

s,   rf  S 

c  2  - 

,  H  * 

-     23     W 

-    H     „ 

Li     ^     H 

fc    R    S*i 

£  c 

3    H    H 

s  °  >, 

>  t  & 

<  2  > 

re 

fH     4j4      H 

CO 

D  S   S 

CO 

1-4 

W    £    « 

P  a 

CO 

5 

% 

P  "  * 
o  S  2 

O 
to 

< 

j  a  5 

£3            w 

CO 

ft 

< 

"  go 

O 

*-> 

to    <5 
'J    <    fi 

2  a   a 

•3    H    O 

u 

<=      £    O 

Sp 

O    *2    to 

W 

-5^3 

W 

O           O 

°£2 

w 

'g  <  > 

H 

^     3 

i* 

k  c?  S 

O 

a    &.    S 

co 

«    O    fc 

« 

a        « 

D 

2;  m 

H 

H      . 

|5l 

a  E  =a 

« 

*   B     r 

< 

o 

EH 

co 

£        fi 

H 

H  «    d 

<l 

M     jj]       O 

CO    S-i    O 

02 

CO 

w 

pa 

< 

H 

CO  CO  — i       • 

?! 

Ol       •  CO      I 

CO  I 

"5 

'■'9 

i— '   ©   O       •  ©       •       •       •  >-<       "H 

Ol  I 

rHOCONCCCSi-'rHQCOCa 

©  1 

-  © 

— 'T—     ©©T—©T-^©    —    t- '    © 

T— <    1 

rHooHcoKt-co-i-^ajo 

CO 

-g 

•zo 

I.—  OO  »0           ©   r— i  t—  O   •— ' 

oo 

EH 

■rfl                   t— 1           CM   Ol 

CO 

•— * 

>tained 

Be  than 
rusher. 

'■'9 

::::.:::::: 

::::::::::: 

• 

o   -g  O 

3    S3    S 

6li 

-Z0 

c    a 

©GO        •  ©  t—  -*  t—  ©©CO'— i 

E    S 

■'t> 

<M—         •   CN    i— 1    r-l    ©    ^-i    »—    ^    t-i 

©   i— i   ©   ©  ©  O  "^   ©  ©  ©  <M 

°  1 

2  -a 

•ZO 

©©i— '©*— i  --  »— i  »— i©©^- 

—  1 

•  CN>  00       -CM       •  i— I       -CM 

M  \ 

•+r-OOQrHXaOOCOO 

^1 

S    § 

©©^-<M©©©©i— '  ^^  -— ' 

1—1  p 

r^t-OOi-iCCr^ClCNClO 

CO  I 

£    S3 
P. 

©©©©— '©©©^©— ' 

©  \ 

-zo 

'. 

^   : 

T— ! 

:   :    :  1    : 

|               . 

"sqi 

^ 

3    a 

"^0 

.    T— 1            •     — 1 

- 

©i  >— i  CM  ©>  CO 

© 

Ol   CO   ©  CO    t— 

■* 

^  6 

©itOit©          O  OO  t-CO  -t*          r-«    , 

CO' 

t— I  CM  ■<*                  CM          lOCO 

*— ' 

> — i 

CO 

•sen 

© 

~     nj 

'UU 

© 

OHOOCOr-HMOOOCOr- 

— T< 

•suoj 

©iO©           ©>C©t-©CO           CM 

t— 

i—i  CM  CM                  CM          <©  CO 

© 

i—i 

Ol 

r— IT— 1    t— 1    T— 1          •    r— 'I— 1    CO          •    CM    "t1 

UO 

HCOOCMCNOOCCCOO       •  "tf 

iO 

CO 

T— i 

o 

jo  .isqinnu  nqox 

'Suiuua  in  po.fo(d 
•uia  £[pep  nam 

lO©©©©COCC--H©©t— 

CO 

CM  CO  CO  -*  CO  rfri  CO  lO  t—  M  CI 

1— 1                                                     T— 1    T—1 

c- 

jo  *o\  sSe.iaAy 

•pa^iOAi  Smaq 

-fOHnCiCOQOCC*(MX 

1    CO 

1  so 

sautjf  jo  *aq«snj] 

1 

.      3U 

■    ;    ,  o 

^ 

*3 

o      '. 

:   :   -S 

ri 

.  o 

CO 

4—1 

*    ^J 

£H 

— ' 

o     •     • 

'    X 

• 

►H 

p 

r— I     ^ 

,  „ 

.    P    CD 

-fcj 

o 

>    3    c^; 

5^2  =  « 

Eh 

S    CO  -?  'E 

s.sj  g 

0  + 

'    c 

9       ^ 

^ 

;    a 

i  >_j  !_;  i-j 

59 


< 
PI 

ft 


©      >iOt H 

— 

. 

'   c. 

•     1—             .     ©     —      —             -     T-C             • 

© 

X    rt    CO  ©  O  ©  ©  CO  O 

o 

^^0^-1—1— i  ©  ©  i-i 

© 

©  ©  GO   ©  t—  t—  OM'O 

© 

©  ©  -*  Ol  -+  —  —  Ol 

© 

CO         i—i  t-i  r— '  CO  <N 

rH 

. 

O) 

CO   ©  CO  -f  t-  CO 

K! 

1     • 
1 

1  cc 

oi  —  — ~     ■  c; 

1  © 

^  CO  IC  CO  ©  CO  o  ©  -f- 

I    CO 

©— -.   r- 1  ^h   o  i— '  — <  i— '   © 

— 

i— i  »0       ■  CM  i— i  t-h       •  d 

1  *° 

COCO— i  ©  CO   -*  CO  CO   © 

1  ° 

©  ©  ©  i—i  ©  t-i  (N 

1 — 

— 

1     r— 1 

IT-  f-   i— I   r->    ©   C—   © 

© 

— 

1  © 

©    ©   T-I    T-i    ©    1-1    © 

1—1  © 

1  © 

! rH     ! 

©  © 

•—!     l— ■! 

co©t-©-+-t<coco© 

© 

©   ©  CO  t-  ©   CO   CO   — '  CO 

© 

T-"  ©              -r  —  ©  CO 

© 

1—1 

<N 

©  — 

1 — '  1 — 

©  CO 

©c— ©©-r'coccc 

© 

X    —   O   CO   C—  ©   CO   CO  t-i   PC 

CO 

r-t  o             :i  -  -o  :: 

CO 

.—i 

0-1 

l-Hr— it—    i— 1         ■    r—    r—    CO         •    Ol    — 1 

LO 

I—1 

r-i   ^    O   a    <M    CO    CO    CO   O 

^ 

CO 

(M  o  o  k  :i  •?  -t  o  c  i1 

a 

1—1 

iO 

COCOK-*X-"uO- 

© 

(M  O  X  -^  K  ■*  :C  O  Ci  !M  I> 

\       1— 

1—1                                            r- 1 

t- 

•^COMNXXO'tl' 

X 

)       © 

—                                     rH  T-I 

1 

) 

3 

£2 

.     -J 

o 

T« 

-2 

S 

• 

) 

— 

— 

72 

o 

5c    ~ 

H?              ... 

•   > 

3           C 

*:    S  o    •    •    • 

"S  *  s  ••  =*  © 

•  1 

o  =  £  3  -J"--  5  £  -S 

3 

B    03  -r  '  ~r  —    °    S  CJ    -    - 

c 

5 

;     -T 

*&£&£lz 

— 

3  : 

.  - 

- 

■  — 

3 

60 


5 

G 


t-  t— 

r 

— 

BO 

N 

— 

• 

0    I 

CI 

o 

2 

'JO 

O-^O         ©  ©  -— <      ■  © 

:°  1 

■"" 

i^oor-t-iMTfoion 

•  — <  1 

CO 

>>  "3 

0©— 1— 1  ©  ©  ©  1— '  © 

-  ©  1 

© 

•  MffKSCqoOHM^ 

•  -* 

r-> 

o 

•zo 

•  ©  co  ©       01  co  — t<  »ra 

•  ~i 

CO 

^t1     Ol                 T— 1                 CO     T— 1 

i-O 

»— 1 

a   ^   r 

■jo 

I  S   1 

■M»a 

o   -J   Q 

2  m  S 

CO 

o  .=     o 
-    o    - 

•zo 

• 

muni 

Id 

ton. 

'■'0 

00  «o  co  •«#     •  >o  co  ©  1— • 

-  01 

CO 

1— 1     ©     1— '     !-•           ■     ©    1—1     ©      CI 

•  1 — 1 

I-"1 

■3AHI 

CO  1— '  ©  O       •  »0  ©  C<1  O 

•  r- 

© 

2   *,  5S 

M         - 

©    -^    ©    r— •        •   r—    ©    r-i    1— 1 

•  1— i 

© 

•zo 

.       •  ©  d       .       •       •       «CM       • 

© 

•••o 

«H(NiO       ■0(N--H 

■  01 

CO  I 

2   o 

—    r-l(NH          •    1— '    T-^     ©    — ^ 

•    i-H 

^^ 

•?«a 

CO  ~+  CO  CO       •  CO  r*  C  O 

•   t— 

0 

t^  ~ 

©©©T-l           •©©«-!     1— ' 

•    1— 1 

1— ' 

•zo 

"sqi 

©  CO      ....  0      •      • 

•    -iH 

CM 

5  J 

_l  0    ••••«-••    • 

•    © 

—^ 

1— 1   ©   ©  -+    ©   CO   CO   i-O   © 

•    I  — 

-+l 

'SUOT 

Ot»t-^r-OOOOC3 

•   71 

— 

Ot   ©  ~H           CO           ©  t— ' 

© 

>— 1 

CI 

{3   T 

5  s! 

•sqi 

:::::::::::  j 

'1*0 

CO 

© 

LC©©-^©C0©O© 

•   CM 

0 

'-«"! 

t—  ©  CO  t—  C-1   CM   ©  CO  CO 

•  CI 

© 

CO  ©  r-t          0:  CI  O  H 

© 

1 — 

CO 

Ma^oj  .i.^AV  "°Q 

1— I    1— 1    t— (    ■— 1         t-HCI 

CM  ^ 

1  L° 

ua-noa  nreaig  -oa 

rH-)(C5NWMMMiO 

■  "tf 

- 

1     CO 

•pi.i^id 

CMtO©COCNl~+i-^©>0 

CM  CO 

1    l-"1 

"!  siHK  zi-n'n?! 

i— ( 

1  *o 

jo  jaqnma  [K)ox 

1 

'Suiuuii  ui  ps 

t—  ^-©©co-*+©co© 

©  — 1 

1  s 

-iCo[duta  .v.nq)  uara 

-—dci^co-*-*©© 

Tl   CI 

~" 

JO  "OU   ■irit:.M.\y 

T— 1     T— 1                                                     1-1 

1  w 

•pa^joM  Soiaq 

-+i  ©  CO  CO  <M  CO  ©  CO  © 

CM  CO' 

1  © 

SOUIJt    I"   .l-""llullX 

1—1                     1—1         1—1 

!  ^ 

a* 

71 

0 

f^> 

^ 

^ 

H 

O 

02 

w 

— 

H 

O 

'_ 

0 

H 

gg 

-/: 

/. 

*4 

Bfl     ^ 

F  nj 

_£ 

1— 1     P 

'- 

3     | 

0 

O  ul 
£     C 

3  ■- 

-^  > 

t- 

l.-f 

c 

is 

4a 

t 
— 

- 

— 

*2 

O 

>  c 

61 


ft  (M  M  O      •  lO  CO 
O  i— i  ©  ©      •  ©  © 


©   Oi  >C  t—  —  t-  00  lC*rHH 

h  o  ©  ©  i— '  ©  -—  *— ■  —  ©  *— 


oi©iiO©©-+<go©©!— <«+ 

HO  WMMOOOt-OO  t— 

TO   '— '  CO   t— i 


©    LO    © 


CO  r- '  t-  © 
C   ©  ©  — i 


«   O  »  r|H  t-   O 
<M   ©   ©  ©   i— i   .— ' 


t-C5Q«H(M 
©  ©  ~   ©   ©  © 


i— i  iO  <M  <M 


©   i—i        -  O-l  CO   ©  ©   CO  i— '  C—  lO 
h>N       ■^-'OiNHOlwo 

MiocaciMcocsH'tiHib 

©     ©     — <     t— '     ©     ©     ©     t—     .— '     O     I— 


C"TfCOHHCN«HOC 

Ht-ffi>*COOl-iOO  © 

h«Jh  CO  r-t  ©  <M 


-f  -H 


H^WHOQfmrKO 

t—  ©i— i  co  ©  i—  mo       © 

T— I   oo  r— I  1— 1  T— I  ©  c<i 


■- 


©_ 


i  - 
_©_ 

7  1 


I  o 

CO 
I    CI 


<N  -*  C5  C<1  <M  CO  CO  CO  o 


NOCMINii^OONiMO 


o  h  o  m  o  o  o  ^  c-i  o 

©  lO)  rH  ©  -^H  i—  r—    lO  — 


© 


© 

CO 


c 

■O 


CO 


**  iO 


CO  CN  LO  GO  OC  CO  H  O-l  — '   I  CO 


o 
h3 


7  J  o 


-3 


o 

H 


CG 


G2 


t-  CM 

rH         .   T# 

M 

-1 

X 

CO 

t- 

<M      | 

CM 

o 

2 

MO 

O    CM    ©         •    r- It— 1    CM    O    O 

•   O   rH 

rH 

1(5  (T.   O  O  t~  i- it—  Or— i 

•    CD   r-l 

CM 

'WI 

r-^r-lr— ir-lr-'O'— lOO 

•   rH    O 

'tOlNlOr-TtlOOH 

•   t~   CO 

CD 

-3 

•zO 

^t-COM-^CMCMt- 

T*   r-l 

t- 

H 

lO                 r— i          CN  r— I 

-* 

rH 

&     2     S 

•'0 

::::::::: 

■*»a 

:   :   : 

"c  —    3 

•zo 

•  HCOOO       •  tHCC  CC  M 

•  CD  CO 

CO 

'•19 

•  O  O  O       •  r- 1  O  O  <M 

•  O  © 

© 

|2s 

OHnM^OMOO 

•  CD  -* 

rH 

1  "R  5 

8 

"?A1(I 

T-lrHrH^H©,—    ©!-!© 

•   rH   o 

•z0 

r-l       •  CO  CM  CM       •  'M       ■  rH 

:   :   : 

CO 

**       .  ^H  CO  O  CO  -*  CO  CM 

•  CO  CO 

(M 

_     B 
[w     o 

•ao 

t— l       •  O  O  O  O  <— I  rH  O 

•  y-<  © 

(MCOrHO^iOOr- ICO 

•  r-  ^ 

© 

£  | 

■?-»a 

i — 1    ©    T— 1    rH    ©    ©    i — 1    r- 1    O 

•  o  © 

•zo 

• 

•sqi 

1           • 

CO 

5  1 

?AV0 

rH 

•   r->    r-> 

rH 

—  OJlOiOKKCt-n 

•  to  CO 

CD 

Co 

•saoi 

t-«5iflCOMb-HH(M 

•  CM  O 

© 

CM   ©   rH           -^   r_,  ^  ^ 

•     7—1 

© 

* 

CO 

■sqi 

•     t-     © 

CO 

3     E9 

rH        • 

•   n    r—> 

rH 

OHflr-lOOCONO 

•  lO  CD 

rH 

•suoj 

U"J  b-  O  H  CO  Q  H  H  CM 

•  CM  iO 

CD 

CM   ©   rH            ,_|   j—i   -^   -H; 

•     T—i 

Jt— 

CM 

.  rH   i— l   — H        .HHCO 

CM  rH  CO 

-* 

■.i.-).uo,t  js?«ji  -oa 

CM^HCiCMCMCOCOCOiO 

•  ^  CM 

CO 

co 

•JOUlSlfl 

CMOOCO  CM  ^^COiO  CM  CM>0 

© 

u;  suiIM  z^xbtio 

r-l 

«3 

jo  jsquma  fE^ox 

'Suiuiui  ui  pa 

TtlOlOHiricOOiflOTtKMO 

;  io 

-.Coiihn.iA'ni'i'  nam 
jo  "o>l  siiuasAV 

HOMIflHOHHO 
rH                                    r-< 

IO  r—i 

1     CO 

© 

CI  -*  <M  CO  CM  lO  00  t—  ^ 

HSMiO 

to 

rH                                                rH 

CD 

B9njK  jo  nqnmji 

-+H 

O 

r; 

■+J 

m 

o 

Q 

p2 

b 

SB 

hH 

,  ^1 

Uh 

-M 

H 

a; 

O 

o 

T3 

W 

to 

C3    f-.      .      . 

X     0       •       i 

-in 

P 

1 — I    o 

^       r2      O          • 

,  ' 

o  °  2 
_2-o  « 

o 

h  |_|     X     •       -     CD 
C^     °     3     'CAT-     P 

SB    r* 

.u   c 

rence 
quodo 
roclai 

O  -r 

:  2  ~  E 

i  r5 

c 

a 
PS 

/   - 
>  i — 

r- 

c 

7 

5 

f* 

.  r— 

■  oc 

■  ©  CO  < 

■  CO 

f  ft 

• 

•       •  CM 

1^ 

O  C  C.  iO  !M  ■*  ^  •+  (M 

•   tO    r-H 

i    CM 

r—   i— '   r^   O   O   r-   r-<   O  i-H 

1 

CO  ■+  X   -M  -t  N  t  O  lO 

•    r—    CO 

1  <m 

^COC.cOC'-t^O 

•  CO   CO 

o 

~^                 M^cq 

1  to 

1    r-H 

•  Jt- 

1    t" 

•     I—" 

1     r-H 

•  >-H 

•  l-H 

1     r-H 

■  CO 

1    CO 

•  to 

1  ° 

a: 

•  GO   H»   -fi 

•  t-  CM 

C\)       .       .       •  o  O  r— 

•  ~  1—1 

• 

rHOOt-COt-Ofll         - 

•  CD  CO 

1 

r-HO©—    G    —    Or-H 

•    r-H    O 

1    • 

1* 

■HHH         .    r-H         .    Tfl 

L          CO  t—  i-h       -^  o       •  tO  CO 

•  CM  CO 

1  ° 

CM    O    — i         ■   T-l    T-H         •   1—1    , 1 

'   r-H    O 

'—'(Mi—'       •  CM  CO  CO  OO  r-H 

•  CO  CM 

ft 

l-H    O  — '        ■  l—  O  l-H   O  r-H 

•  O  O 

-  r-H 

•   •  1    • 

•     1 

o  t— 

•  lO 

•  to 

•  CO 

[    ■ 

to 

r-i  ft 

•      •  O      •  O 

•    — H 

CD  CC 

00  CM  -"rh  CM  t—  to  tO 

CM  CO 

t- 

COiOOW5iNt-(NiO 

ft  o 

CO 

CO  CO                  CM  r-n  CO  «0- 

T-H   T-H 

o 

CO 

:  :  l    : 

■  t-       •       •  O       •  'O       •       • 

t— 

•  o     •     •  o     •  o     •     • 

r-H 

oocoH-fahLiLO 

CM  CO 

CM 

CO  X  «3  H  C  ft  ^  tl  o 

ft  © 

-+' 

co  co  r-i       rHr-coro 

T-H    r-H 

CO 

•  i— '   r- 1  i-H       •  i— i  i— I  CO       •  CN 

T-H     CO 

-t< 

CM-*C5CMCMCOCOCOtO 

T-H    CM 

CO 
DO 

(M  O  O  M  (N  -*  tH  O  lO  <M 

CM  O 

o 

r-H 

tO 

IMr-Or-«(MOOO^ 

CM  CD 

ft 

r-H  GO  CO  to  CM  O  -f  r— i  CO 

tO  CM 

t— 

T-H                                                     1— 1 

CO 

to  -*  r-i  CO  CO  to  ©  CO  t—  i— i 

CM  CO 

CO 

t-h                       r— l         *H 

fc- 

.      X 

.      . 

o 

*■ 

-^ 

3       • 

c     • 

q 

^       • 

3 

o 

hrl 

i— t 

32 

o 

C3       ' 

5 

oc       1 

d      rH 

c 

Tt 

03      "n 

i-r  ©     *    ■ 

P* 

O    O 

o       1 

-     rQ    S 

^ 

r°      £ 

H 

o 

g 

o 
cTi 

hr-i 
O 

55 

a 
— 

0 

a 

> 
— 

r— 

C 

> 
— 

CD 

c 

as 

o 

CD 

> 

k3 

T3 

a: 

— 

5 

1 

64 


i-H"  to  ** 

CM 

-+  © 

~ 

01 

06  II 

o 

-3 

MO 

CM  i— i  O  l— 

•  CM  i-H  i—i  CM  CO 

°i 

©  "+  CO  »0 

.  ©  i—i  CM  CO  CM  CO 

• 

1-H    E 

?A^a 

©  ©  © 

00  ^H  "* 

1 — 

•    1-H    1—1    1-H    ©    i—<    1— 

1-H    J 

. — 

.   -H    -f    r-   ■*   t-  W 

co 

t- 

•zo 

"*  »o  i— i  o" 

•  CO  t—  CO  t-        t- 

oo 

H 

•<* 

•     1-H     T— 1     CM     T— 1 

CO   ! 

I—1    1 

ined 
than 
her. 

■•'0 

............    1 

S  «  i 

"wa 

o   ^     o 

•z0 

NHOCC 

•  CO  lO       •  ©  © 

© 

r— i 

3  2  | 

••'9 

lOfMOTO 

•  t—  ob  io  cm  i— i  oc 

CM 

CM 

3*& 

•5-wa 

O  ©  i— '  o 

•    i— 1    ©    I-H    r— <    i— 1     , — 

© 

© 

tO  CM  i— 

•     1-H             -1—11 1     1— 

lO 

s 

•z0 

N^Or- 

•  tr—  CO  CM  t—  ©  L0 

© 

-* 

•a   S 

'■'0 

OlCr-C 

•    1-H    1-H    —I    O    1—    © 

Ol 

i — i 

-H  -H  ©  i— 

•  ©  OO  t—  GO   CO  OC 

CM 

00 

H   a 

•?.«a 

O  O  O  i-i 

•  ©  1-1  ©  ©  ©  ©  © 

•zo 

. 

«  "0 

•sqi 

-co     -co 

•     •  ©     •     .  t— 

© 

'l-Wf) 

•  o    ■  o 

•         •    ©         -         •    1-H 

© 

CD  O  C-  GC 

.  t—  QO  t—  ©  CM  © 

1-H 

CO 

•saoi 

a  o  t-o: 

•  t—  00  i—i  CM  CM  t—  CM 

© 

th(NQO 

•  CM  i-H  CO  -Tr!          i— 

1-H 

CO 

■s,ri 

•  CO       -00 

.       .  ©       .       •       . 

CO 

5  •- 

■JA10 

•  o     •  © 

.      .  o      •      •      • 

CO  o  t—  oc 

CO  ©  00  t—  CO  "*H  © 

1-H 

© 

•snox 

©   CO  t—  IC 

©  OO  i-H   ©  GO  t- 

Ol 

© 

i-H  CM  00 

(MHOi*          i— 

o 

CO 

•.i3Aioa  .i3?i!,w  *"a 

•  1—1  1—"  I— 

•  i-H  i-H  CO       •  CM  i— 

CO 

3 

•J3.H0<I  TOB3^S  '°Q 

i-h  rf  ©  co 

CM  CO  CO  CO  lO       •  1— 

CO 

CO 

•lOM}Sld 

i— iOOtJiIMtH^OICiCNCM 

CO 

1—1 

u!  sinw  2?.iunt5 

1-H 

to 

jo  jsqnma  prioj, 

■Smrnm  nt  pa 

•^mcM^t-r-OiOr-CiC 

© 

© 

-.foidraa  jCtrep  uara 
jo  'o^  ai'iijaAy 

CM  CI  CO  IO 
1-H 

•O  rJH  i— i  t—  CO  CO 
r-H 

^H 

1-H 

r— 

■pa^.toAv  3maq 

CMiOi—rJHCMLOOOO-tiCICN 

"* 

© 

saiiijt  jo  .loquuifi 

•— t 

1-H    1-H 

© 

'T. 

u     • 

xn 

o     • 

P. 

1-7^          ' 

^, 

c5 

o 

H-i 

■ji 

hH 

H 

o 

Si 

o     • 

^ 

H 

P 

0!    "- 
03     P 

5* 

le 

1— I    O 

j 

?•     r 

o 

c 

^     -2     o 

*^^f 

P 

H 

?    <»    _    £    O    2    e 
D-H    ?    2  £    "    r-i    c 

'5 

o 
o 

-1  ;-, 

s.s « 

W>  if. 

- 
E- 

c 
5 

1 

2   a 
OP: 

>— 

65 


Eh 
w 

u 

u 

<j 


- 

CO 

,_ 

no 

r-t 

i — 

c 

C 

*" 

i—i 

O 

CO 

O  tc 

« 

<M 

•-C 

c- 

CO 

CO 

t— 

Ol 

o 

c 

i— 

c 

G 

C 

■ — 

I— 1 

o 

o 

Ci 

77 

cc 

i- 

r- 

-+ 

-t 

O  i— 

CN 

CO 

CO 

5 

\c. 

CO 

C> 

c 

CC 

/ 

i— I  CO 

CM 

"tf 

i— 

i — 

»— 

i — 

>— 

CO 

• 

»o 

c 

CC 

r- 

X 

C: 

CC 

O   .CO 

CO 

CO 

o 

~ 

— 

c 

C 

C 

o  — 

o 

o 

CM 

>7 

cc 

--C 

TO 

CO 

■>st 

co  >rh 

— H 

"* 

o 

~ 

~ 

o 

c 

o  c 

o 

o 

1 — 1 

■ — 

1 — 

CO 

CN 

cc 

•  CO 

■ 

CO 

, — 

c: 

~ 

UT 

h- 

7 

C5 

CO 

CM 

S 

c 

7 

cr 

7 

0- 

~^ 

o 

o 

C5 

o 

^ 

m 

-1 

V 

tC 

co 

CM   (7-3 

-f 

1 — 1 

o 

— 

o 

\ — 

i— i 

3 

O     T- 

o 

1 — 

7 

»o 

cc 

— ; ;— 

i— < 

' — 1 

c 

o 

oo 

co 

r- 

CO 

ifl 

t—  -* 

05 

t-    t- 

i— i 

t- 

t— 

~ 

^f 

C0 

i— i 

1  - 

'7 

t—    T— 

T— ( 

r- 1 

T7 

C 

?- 

-t 

CN 

CN 

C5 

CM 

::::.::::  I    : 

--c 

c 

CO 

o 

i—l 

r— 

CO 

71 

cc 

;r 

t—  Tt 

, — 

>0  tr- 

1-1 

to 

r 

o: 

-t 

CO 

c 

1— 

«0 

ee  i— 

T—( 

i — I 

CM 

i — 

; 

— 

-* 

7 

CM 

CO 

i— i 

r— 

i — 1 

r~l 

*■* 

CO 

CM    I-H 

CO 

to 

T— 1 

i— i 

•=*■ 

05 

CO 

71 

CO 

CO   CO 

ifl 

■    T— 

CO 

J~- 

CO 

cm 

u: 

3 

"<* 

7 

^ 

■«* 

zc 

»0 

CM  C< 

CO 

Ol 

i — 

lO 

>7 

— 

05 

UT 

7 

cc 

'7 

CN 

05  C 

o 

CO 

~ 

71 

l— 

JO 

5 

>7 

-T 

r- 

t- 

CO  CO 

"* 

-H 
CO 

■rt 

'~ 

^ 

CO 

«-0 

cm 

~ 

tC 

CM  CN 

^ 

t- 

i — 

r— 

— 

t- 

cc 

o 

-Ui 

u 

eft 

H 

o 

Q 

• 

*2 

^, 

cu 

<£ 

m 

o 

rfj 

1 — 1 

o 

r; 

cc 

C 

1 

C  ^ 

ra 

jg 

h-l 

) 
I     1 

) 

1     g 

O 

O 

= 

I  1 

:  i 

) 

- 

> 

-> 

a 

a 

Hi 

| 

a 

0 

,  ,£ 

f  *• 

~ 

— 

-   c 

->  s 

J 

-— 

o 

-1-3 

m 

i* 

:   5 

'  a 

r 

i  E- 

C 
< 

c 
a 
pc 

i — 

r- 

- 

1 

P-I 
0 

1 

66 


m 

H 


lO 

CO 

© 

« 

1—1 

c: 

•  tr~ 

© 

Ol 

«4- 

o 

MO 

i-H  O      •  O  i— i  o 

i — i 

•    t— 1    y—t 

cq 

-V  co  ©  t—  ©  "# '    • 

i- 

■   CO    CO 

© 

O  O  —  O  O  i— '       • 

y-* 

■    ©    © 

©   <0    r—    00    -*    CO         • 

tO 

•  CO  <M 

Ol 

•zo       ; 

KOOOMO       • 

:r 

©  © 

CO 

H 

Ol                 T-i     — < 

i— j 

•  i — i  i—i 

rH 

i—l 

•  CO      1 

CO 

■o   a    C 

'•'0 

^H     1 

■9  5  -S 

© 

© 

-\*a 

^^ 

T— I 

■§  -g  o 

2iS 

tO 

'  to 

O    J=      o 

O    -g  & 

•zo 

© 

© 

*->o       ; 

CO  Ol  Ol  CO  CI 

to       • 

Ti 

CO 

?1 

S    § 

3    f 

a  s 
Is 

O   i— '    —    <-*    O    — <         • 

i — 1 

•  1—* 

I—1 

■^a         ! 

l—  ©  Ol  -*  CO  Ol       ■ 

CO 

•  to  © 

Ol 

O  O  O 

CO 

r-l    ©         ■ 

-+ 

•  1— 1  •— > 

© 

<o  CO  »o 

•  i-H 

•    T-I 

tO 

S3  .Si 

•zo 

CO 

© 

>-> 

* 

C—  t—  C   CO   O  GO 

r— < 

•  to  r— 

y—t 

«  § 

O  O  O  ^  i—  o      • 

O 

•  ©  © 

© 

•?^a 

tO  t—  <M  t—  Ol  O 

i— I 

•  CO  © 

r-H 

H    53 

O  O  — i  O  t-i  O      • 

—J 

•    H    © 

T— ■ 

•zo          ; 

•  r- 1  i— I 

IH 

n  "d 

•sqi               ; 

'wo           ; 

CO  Ol   GO        • 

C<l       • 

© 

es   ^3 
3     3 
C    h 

©  i—  ©       • 

©     • 

1— < 

lO  <M  CO  CO  CO  iO       . 

i — i 

.  -H  t~ 

t— 

•suox          ; 

CO  !M  M  t-  r-i  © 

© 

•  ©  © 

-* 

CO  t—                 Ol 

>— t 

•  — i  CN 

© 

Ol 

N    -3 

cs  .2 

•sqi            ; 

.     .     .     ... 

•lAiO                   • 

•  Ol  CO       •       ■       •       • 

•  i— i  o      •      •      •      • 

© 

to  Ol  tO  GO  -H  ©  © 

i — 

r- '  Tfl  t- 

t— 

•saox 

GO  Ol  CO  ©  ©  Ol  to 

:x 

CO   CO  © 

© 

tO  t-               Ol  »-i  -^ 

Ti 

i-H    CN| 

CO 
Ol 

•jsmoj  Jsn'AV  "°Q           ,— 

t— 1  i— i  r->       •  r- 1   r— 1  CO 

Ol  i— i  CO 

tO 

T— ' 

•J3M0,I  nmaqg   OQ            r— 

"#  ©  CO  Ol  CO  CO  CO 

tO 

•  i— i  CO 

CO 

■^oi.HSig                   CN 

tO  ©  ^*  CN  ^  ^  CC 

l" 

CN  Ol  © 

Ol 

ui  sniiv  zjaTin^ 

I-H 

tO 

}o  jaqiunn  jbjox 

•Suiniui  ui  p3jCo[d 

•  ©  ©  t—  CO  r—  ©  GC 

©  ©  •"+ 

^ 

•Ula  jf]IBp  uaui 

•  t—  ©  CO  »o  to  GO  c 

t- 

•  co  co  © 

1—1 

jo  -ofj  aSejaAy 

1— 1                         1— 

1 

t— 

•pajjjoAi  Sniaq 

•  Tf  CO  -^  t(i  o  CO  c 

I-H                                           T— 

1— 

Ol  Ol  © 

i    to 

a 

.    ~ 

■- 

.    r-c 

> 

■o 

3 

.  o 

I 

J 

— 
H 

i 

i 

•  o 

o 

1 

.  ^ 

cs                        C 

H                                C 

) 

.  a 

CQ 

2                    c 

3    U 

3      r- 

•   t>  ."S  ^3 

C3 

t- 

1      Cj 

•    i-    o    ® 

o 

c 

|                                  c 
!                                       1 

2  © 

5  ©-?'? 

;  i 

-      r 

r  * 

5            O            C3        ;l 

:   a 
-   i 

i   c   -   « 

3  ?  ^s 

H 

5* 

5  o  c 

N 

►OP 

~j   '. 

Mis 

2  a 
3& 

G7 


pq 

O 
& 
o 
0 


-  »-i  o 

•  ©  © 

. 

•  ©      1    GO 

•  O  CM       •      •      •  — i  ©      ■ 

•  •  i—i      1    © 

•  •            1 

•  CO  lO  Tf<  tC  CM  <M  00  lO 

•  ©  ©      1    "* 

:  — 

•  — '  O  ©  O  O  O  O  r- 

•  Tfl  'TH  ©  t—  OC   t-  OS  C 

1     1  1— < 

C5 

1 

—  ij 

J 

■t-C5t-Oi0C0CC(N 

•  ~H  CM           OO 

iO                i— i  t-i  ^  i— i 

•  <M 

© 

1 

t—  © 

•  t-  —  ^M  t— 

1 

O  i—1 

•  .—  O I  ©  © 

t-  iO 

■   CM  tO  OO   i— i  t— 

— 

'-1  '-'      •  ©  — '  o  ©  o 

•  <M  u0  CM       •  i— i  i— i  CO 

CO 

iO 

t— 

CM       ■ 

t- 

-i^  i  C  W*  CM  i-<  co 

•  ©  © 

© 

©  ©  c- 

1  - 

?i  i—i  CM 

•  i—  © 

>o  i— ■  ex 

1  ©  CM  00  CM 

•  ©  © 

© 

©i— i©i— I  i— i  y— i  O  i— ' 

•  i-i  © 

;     ;     ;  ~*     ;     •     •     ; 

tJ<  OO  «*       •       •       •  -+  O 

"«+ 

■H* 

©  ©  —       •       •       •  O  i-i 

c 

© 

oocacc+ooinoa 

©  -* 

© 

OOh-lOCOO^lOOO 

-H  iO 

CM  ©  i—          (NNi-H 

CM 

t- 

i— <                                i— i 

CO 

1 

^  OO  ^     -     •     •     •  © 

•  -rH 

!  © 

O  O  1-"      •      •      •      >i-i 

•  © 

!  © 

00©OOiflOOiO©©©©^ 

© 

cor-ococt-ioooiO'fio 

CO 

•"MO                 NHiflr-          <M 

© 

i— ( 

CO 

•  1— iNh       ■ihhMhMmco 

© 

—1 

t-  ■*  o  co  c-i  cc  m  n  o     thco 

t- 

co 

hiCh^N^^©»NN© 

CO 

IH 

iO 

MNO^W-Nt-et-OM 

© 

'NtO>OtOfOOC;t'»nHCDfO 

© 

1—1 

tr- 

t-^CO«(NOXOt-(NMO 

ee 

T-l                                           1—1    i— 1                       1— t 

OO 

1 

.      •      •    no 

.  o 

** 

■  .5 

g 

.   r-° 

O 

'ft 

^^ 

^ 

^ 

.     CD 

K 

•    O 

tc 

o 

□3 

oo    3 

>  ."S  "O 

•-1   o 

--    o    cy 

o 

■£  eS  o 

gtt   2  '5 
S    ©  -?  'fer 

bJ 

0) 

5  E 

> 
X 

0 

rencetc 
quodob 
roclaim 

Eh 

o 

t 

Eh 

£ 

c 

& 

p 

l4 

z 

6$ 


M 

pq 

M 

H 

> 
o 


1 

| 

>o 

5C 

— H 

T— 1 

m     • 

90 

M 

CO  CM     [ 

K5  ■ 

C3    I 

'' 

0 

2 

••'9 

i—  ©  -—  ©  O       •  — <  <N       • 

1-1            1 

•1.(1(1 

©  i— i  cc  co  »o  os  zo  oo 

t h 

"' 

>13 

^-©©©©©T->©            • 

—  o 

r-l 

©  GO   ©   --,*   CO   IT—  —   i— ' 

C-1  © 

■g 

■zo 

i+i  i—  <— <  -rf  -+  cCi  r- <  ■— i 

©   01 

U5    . 

H 

k£3   l-H             nr-!>]H 

1—1 

2S 

Sj     s     a 

••■o 

:    :  1 

■  • 

3  s  3 

').W(I 

•    • 

5  "g  a 

• 

-    • 

'  r 

"2  -3    o 
O    o  <3 

•zo 

:   : 

:| 

i~  ^   »—  CM  ©  CM  r—       • 

■rf»  CM 

f— ■  p 

g2  = 

'•'0 

©   i— i  CM   CM-  ©   —   © 

i—i  r— i 

71  f 

O0   ©  CO   — -  lO   ©  CO 

©   © 

od  j 

S 

-JA\(I 

T— '      — '     ©     1— '     1— '     ©     »— I 

©  — 

©_| 

'zq 

■  wow     -co      -  — < 

CO 

'.  *""'       '. 

©    ; 

■  t-oMwct^-oc 

CO  -t* 

CO 

3  3 

•li) 

-  r- 1   ©  i-h   ©  C-l   ©  M   CI 

©   © 

CN   i 

r— r— '  ©  t—  r—  i— iio  — 

M   "Sfl 

© 

.-   . 

'}A\a 

©—>©©©©©-—' 

' —   © 

0 

- 

'zo 

*    ;    ;  •1~*    " r"*    ;    ; 

.  :  : 

•    •  © 

•   • 

© 

«  "~ 

-sin 

•    •  io 

.  ■ 

US 

-*  ©  t-  CM  WO  CO  ©  © 

■   ■ 

t— 

3    s 

'4*0 

T— 1     1— '                   T— 1     ©     ©     1— 1     1— 1 

■   ■ 

- 

i-H»C5(M-<#CjrH  W 

co  r— 

^o 

■suoj 

CM  — i  — H  00  CO  t—  M  © 

©  © 

rj< 

i—l  ©  CI           CO   i— i  t—  i— < 

CM 

r-H 

CO, 

•     •  © 

© 

K    _" 

m 

•     •  iO 

iO 

-^  ©  t—  <M  iO  CO  ©       • 

t — 

&    £ 

'V»0 

•  r^  r-l          —  O  O  i-i       • 

• 

© 

•suox 

^HMicqoooHinooa:  eft 
HjiTHt-cor-t-cnooooo 

s 

l-H    r- 1    CI    I— 1             CM    l— t    t—   i— '             CI    i—l 

CI 

CO 

.  t— t  <M  r->      ■  -— >  <M  CO  i— KMhcO 

c— 

I—l 

H-*ojci:(Neoo:iMio     .i-<eo 

© 

CO 

in  sum  zurenfc 

H  lO  h  «f  «  -f  O  lO  O  CI  (M  O 

1— 1 

CO 

i 

jo  .laqtmui  li!)oj, 

1 

"Suitnai  in  pa 

-jCo[duw  A'liwp  oajij 

r-  «  c  i*  M  h  r"  n  h  oo  c  O 

©  1 

co  i-i  o  o  o:  o  t-  t-  -^  —  o  :1 

jo  "QJJ  a5x;.i3Ay 

•p.i.l.to.u  Soiaq 

0-Ht--#COOCCOiO(MMO 

T-H                                                           T— I                          T— ' 

©  I 

00  1 

sanipj  jo  laqnntji 

^  " 

\       \     O 

,            .      -4—1 

■ 

p     • 

an 

c 

•    o 

• ! 

pO       • 

ci      • 

o 

■ ! 

to   • 

•  ~~i 

■  J 

•     3 

H 

DC 

O 

H 

cs 

_- 

es   ;_ 

'  i 

a 

A 

^h   »r 

•* 

•   5    o    © 

H 

-   _5  o 

•    O  ,jQ    G 

-   ;_  -W                ►„                      cD    c  •-; 

?  Hfi    O    >h     Sfi-2     r-     s-     ©    C     O  'o 

Cm     ^     O    fi.     J    o^     J    5    3 

5 

J     - 

2  r- 

5£c 

r— 

1     K 

-    c 

G9 


05 
H 


1      co  cn 

o  «- 

— 1  cc .   ©  CM  ©      •  -H 
01  ©  ©  ©  — 1     ■  © 

•  CO       • 

•  ©     - 

- 

-r  ©  ©  -!-  -r  cc 

—  «—  o  —  o  t- 

cc  cc  « 
—  ©  c 

©-PC 
©  ©  — 

: 

—   re 
•  ©  — 

-+ 

CO  < M  0C    ©  CC 

©  r—  ©  t-  t- 

O   t—   r-   — 

i 

©  © 

t-  0 

QC 

O0 

1 

:  :  j    : 

- 

•  -  • 

•  t-  it— 

.0    jo 

•CM      i    Ol             j 

■o    |«: 

m  co  d  o  io  oj  ■*     •  »-■ 

©    —    1—   CM    © '         ■    © 

t—  O      I    CO 

©  ©    !  © 

-*  ©>  eo  co  co  *o  <N     •  -r 

©©©—©——     ■  i— 

CC    ©       I    "+< 

•  ©  — <    1  © 

tO       -<N  (N  !M       -  <M>  .—       . 

1—      -     J    CO 

■<*•«*        •  t T   ©  CO   CM  CO 

•  O      I    CM 

•  ©    1  01 

J    ©  CD  ©  t—  t—  CC   >  -    35 
©  © i  _-,  o  —  ©  © 

t-  ©      I    C<J 

:  1    :     i 

:  |    : 

O       •  —  O  ©  ©  —  O  © 

C      •  ©  ©  .—  —  crc  —  — 

2  |2      | 

©©r-iOi^cC<M©CN 
n  x  "  :;  ©  tr~xic  —  c  1 

H00H           —   1—  t- 

CO  CO 
©  M 

2808 

• 

•  ~  0  ©      ■  "*  O     - 
•     •  ©  ©  — -     •  ©  *->     • 

•  © 

^ 

^-■CD   —   ©©   —   CM   ©   ©   CC 
©   CC    CC   CM   ©  — "   CC    —    ■  -    '  - 

1 —    3C    — ■            CO   — *   t—  1— 

r-  cc 
©  cc 

© 

© 

0* 

HrKMn        •'-NODiHClHCO      1    O0 

!    i- 

i-i-*OMNC0C0C0»0      -  -—  CO 

■ 

co 

-NO'—  -i-CN-rO©©CM<CM© 

o 

0 

© ■  — r>  C  "<r  CO  —  CO  t—  CO  00  ©  CO     ' 

t*  —  ©©cocot-t-oot—cocc 

© 
© 

©> 

T—  CO  t—  C  i    -1  t—  DO  ©  —  CM  CO  ©      i    r— 
r-                        —  —1  — (                 i—OO 

5 
<— 
1— 1 

•p— 1  - 

0  — 

j",  — 

0  S  ~  - 

'  1  £  « 

.-: 

a 

S3 
— 

O 

F5 

_  o 

cc 

5 

v 

70 


H 


~> 

- 

iZi 

- 

W 

.<} 

fc 

^ 

0 

0 

»-< 

(-1 

W 

o 

- 

C5 

H 

a 

— 

- 

O 

; 

0 

S 

o 

M 

X 

«! 

o 

w 

« 

q 

K 

B 

- 

:- 

S 

H 

. 

0* 

P 

H 

o 

-■ 

0 

- 
P 

P 

t. 

k 

M 

o 

■q 

u 

0 
p 

H 

H 

H 

«ij 

tH 

P 

O  o 

-j 

M 

P 

EC 

00 

H 

P 

O 
H 

QQ 

w 

M 

S 
H 

w 

3 

— 
Hi 

- 

< 

<j 

0 

s 

fH 

> 

p 
p 

_l 

w 

H 

1-1 
1-3 

p 

p 

0<j 

u 

ft 

- 

s 

- 

p 
p, 

o 

o 

O 

a 

Hi 

« 

— 

p 

^ 

rH 

r-\ 

w 

p 

P 

~ 

l-l 

- 

H 

Ph 

o 

o 

X 

o 

- 

o 

<< 

&i 

> 

r=( 

^  o 

p 

p 

>J 

H 

> 

<j 

- 

— 

-— 

If, 

l< 

•4 

< 
p 

O" 

- 

-> 

w 

a 

H 

> 

p 

U 

_ 

s 

- 
H 

DO 

ri 

g 

P 

P 

o 

jzj 

L. 

~J 

«l 

p 

w 

rT 

> 

B 

- 

a 

O 

05 

— 

P 

fc 

X 

- 

O 

c 

H 

H 

P 

w 

H 

«! 

H 

J 

"ZO  J3fl 

0S'8I$  iB'sqijuonj 

oa|3a\x-i°.J  tn?tn 

J.xl  I'l'MA'  aifBJ3AV 


•J3.U0J  .ioit;  \v 


'6981  '3stg  "oaa 
SII!K  Sniqsiuj 


•pajfojcl 
-u»  iwai  ,i3b.13av 


o 

■-C 

so 

~ 

o  o 

•p 

•p 

i  ~ 

tO 

P. 

CM 

O 

o 

I  - 

I- 

to 

o 

71 

I- 

1  - 

to 

t— 

77 

t- 

o 

,— , 

~f 

LO 

O  -h 

tO 

— 

I  - 

■7 

r- 

-H 

,_( 

cs 

CM 

c 

CO 

CO 

— 1 

— 

~ 

p. 

-f 

71 

. — 

to 

CD 

<M 

C  1 

t-  -^ 

i7 

>o 

^V 

-t 

C7 

to 

Ol 

-H 

CO 

CO 

T7 

p 

-J. 

^ 

71 

r— 

•-C 

r— 

O 

CM 

O 

© 

p: 

'— ' 

p 

3 

^- 

I — 

o 

S 

— 

o 

i— i 

o 

"<* 

t— 

— 

p 

CO 

p 

© 

i — 

T+< 

T-, 

o  t- 

o 

o 

c; 

P: 

p 

— 

o 

c 

p 

p 

P 

o 

i—l 

o 

CO 

»o 

•P 

to 

CO 

1— 1 

CO 

— 

«o 

T— 

CvTi 
CI 

tO 

t— 

00 

35 

•p 

o  -* 

p 

o  r-  cm 

O  CO 

OS 

OS 

r-^ 

i — 1 

i — 

f"1 

1— I 

l-1 

o 

p 

pH 

CM 

71 

'— ' 

o 

X 

i—i 

CO  CO  -^ 

-p 

L.7 

CO 

~ 

P 

i-H 

o 

o 

o 

— ' 

o 

1 — 1 

^^ 

1— 1 

— 

p 

P 

CO 

l-H 

o 

t— 

— 1 

to 

71 

to 

,_| 

^ 

r^ 

r— 

P 

^_! 

~¥ 

or, 

CM 

1 — 

"& 

•~ 

c 

p. 

p. 

CTi 

to 

TO 

c 

cs 

CO 

CM 

r— 

>o 

1—1 

CO 

tO 

77 

o 

CO 

p 

OT 

CO 

■  ': 

1 — 1 

1 — 1 

i — I 

CO 

1 — 1 

1 — 1 

t- 

1— 1 

1 — 1 

1—1 

^H 

•— ' 

CO 

GO 

"-1 

'— 

r-— 

h— 

t- 

r— 

i—i 

i— « 

© 

to 

«o 

. — 1 

T7 

CO 

,— i 

CM 

X. 

CO  t—  CO 

CM 

,_1 

p: 

r_l 

Ol 

— 

p 

P 

i—i 

— 

'— 

1— 4 

CM 

© 

tO 

i- 

— . 

t- 

CO 

CO 

"P 

CO 

1 — 1 

7! 

71 

CO 

© 

o  o 

p 

1 — 

c 

p 

i—l 

p 

1 — 1 

P 

r— 1 

o 

^ 

1—1 

o 

•71 

o 

7  1 

I- 

tO 

CM 

en 

77 

O 

t—  CS 

CO 

o 

— 

c; 

p 

p 

T— 1 

c 

o 

i— i 

P 

— ' 

o 

© 

">* 

K5 

c 

71 

Ol 

to 

to 

CO 

__, 

CO 

71 

CM 

-f 

CO 

7  1 

p 

00 

1- 

1 — 1 

CO 

iO 

1  - 

71 

X 

CM 

CM 

t- 

1  - 

'7 

CO 

tO 

p. 

I- 

7^1 

.— 

71 

»o 

CO 

-+ 

71 

1—4 

77 

^ 

I- 

77 

1 — 

tp 

CO 

r— t 

r— 1 

(M 

— 

i — I 

71 

CO 

1— ( 

CM 

T_l 

CO 

CO 

i—l 

^* 

~  :7 

71 

T.7 

co 

CM 

to 

l-H 

00 

© 

TO 

<M 

to 

1—1 

■<* 

CM  -H 

to 

to 

to 

71 

CM 

CO 

v* 

1 — 

»o 

C5 

lO 

«* 

T— < 

— 

-f 

CO 

CM 

i— < 

o 

X 

OS 

CO 

r* 

CP 

CO 

1—1 

to 

71 

tO 

tO 

i— < 

t— 

71 

CO 

CM 

© 

o 

P3 


tn 


X 


o 

PD    O 

b  -^ 

Ti    o     .    —    ^ 

o  iu  g®  q  If   « 

t^-p   ^  up'  ^2   a   s 


c 

P    C 


^    « 


& 


71 


o 

% 


o 

<; 

H 

q 

- 
O 

- 

o 
O 
a 

H 

w 

&  I 

- 

a 

o" 

a 

o 
- 
- 
- 


X 


•suoj 
"TOW 
•SJ9 


tl  .-  —  .  -i.  y 
OOP  •  rl  t-H 
w    C    ?|    rH   N   fl 

— '  "  ©_ ~ 

x  c  ji  c 

~    "M  OQ  —   SQ 


50  t>  —  OQ  K  lO 


!  P    =    ~  ©  © 

'XI-—- 

x  c  -^  —  I- 


13 

IS 


—  —    I 


H  11  S2  '~  "5  M  »  "3  3-  -"  -" 
?>        t-i  '~  tt  tt 


•saox 
•roM 


jTST^T^n5~o  >q  >o  co  ■>#  y  — 

©  ©  '-1  ©  --«  o  —  —  —  —  ~  — 


o  i>-  -*  ct  co  -n  oot^ooa:  -  — . 

X   i  ~-  ~    —    ~.  ~~   —  Z~   '  t   -*  (J  I 
rH  r-i  iH  —    7  1   — 


•ZO 


•stiox 


•asrt 


r-i  --r  cq  iq  >i  y  —  --  ,~  —  y  _ 
«:  -r  x  "  k  x  —  ti  co  -  —  r- 

—  -'■  —  "■-  -r  ^i-  —  (N  ■-  ■-.  •-; 


ci  ©  ©  —  "M  ;t  t-  r:  ?i  Or  y  —    i 
OOQOaiQiONOXNt' :  DC 

~  -  ~  -"■  as  x  x  cc  t>  ©  o  oc 


©  ©  ~  —  —  ©  -n  -  c  -o  •-:  c    Pr* 


•snoi 


>-t  if  ~  r-  it  x  to 
ti  —  :t  —  ?!  oq  ~?\ 


©    -1    —    r->       |     Q 

gs -* so -n   is 

X  r-  —  o    i   — 


-Si0 

i— i 

C--  3S  t-  — ■  —      .      . 

•     •  rt 

IS 

•SJAIQ 

r-i 

it  ~  ■-  i-  c:  x     • 

~ —  ~    ■ 

•     •  -t 

\s 

•zo 

t-    • 

• r        ~f  CO     • 

.       .  CO 

I] 

•Jil/I 

o    • 

C  3      •  O     •  O     • 

•    •  c 

• 

■suoj; 

OJ  O 

O  00 

i-i  o  t-i  co  «o  oo    • 
—  t-       OJ  t->-     • 

•  —  t) 

X 

■  >> :      :  :     s     s  s 

?•  -         ■         •  ■»  tt  **  "a "° 

-  *■■  S  ■?  t^,  -  ^-  ?f  i-  e  5  9 

s  -  —  —  m  =  =  =  ~  o  o  « 


72 


N 


"raw    |  §J 


TtlTffC^cnCrsO.GCGO 


•WO    I.ShOO.O 


•su\<i  i  x; 


i-KM-CD  ec 

o  —  ~  — 

-H    O    -f    ~t' 

t^  ©  I>  00 


cm  >c  cq>Qi 

—  :~  —  7\ 


—       •  CM  © 

i>  >.o  x  en 


—  to  —  CO    I   — 


■a»9  |   ;  : 

•SUMI     |    o  © 

■'/() 


IQ   y-i  *&  t--  EG  t^.  CC  CO 

CM  CO  CO  CO  CM  CM  CM  i-H 


•*»0    | 


X   5C  '0  01  t^  U3  t H 

n  n  qo  c  h  n  h  n 


Tf  CM  CM 


-H  O  »-0 
0_-h_— <_ 
'O  —  Q 
lO  CM  Tj< 

r-    C^    t^ 


I   •*r)(COOfJffl'0'0»NNN     I    CM 

I  o  o  ©  *-i  —  —  —  —  cr  t^  t>  r-   i  t— i 


--CM  H  T-t  O  ©  t-i      •  ^     I    Q 
35  -   SO  t-  71  —i  o~-*  CM  00  X     I    ec 

r-!©.— It-Ht-I^Ot— '    ©    ©    ■— I       I     T-I 


•20 


").«0 


I        •      •  ©  O*  r-l  *G>  OS  SO  CM      •  CO  -ft 

I .     -rinHOOOO     •  O  ©_ 

CM  -*  CO  ©  GO  t—  CO  t~  i  "5  i-h  VD  "M 

NCOCCNhNCOhOhNQO 
i—l  t-h  i— I  i— It— it— i  CM  i— It— I 


■ZQ 


•J.«0    | 


—   —   X   *-  X   "1  l^  'O   -  X  -t  M     I    O 
X  eo  t-i  ©  t^-  o»  r—  •—  —  os  —  l>    I 

CM  -fi  CO  CO  ~t*  CM  CM  CM  Ol  CM  CC  -T* 


■2  •--£•£ 

I  e  ®  s  g 


s   S   .-  -—   !>,  « 


73 


•sjo 

CO 

■  0 

o 

—  CM      •      >Hfhh       • 

© 

•suia 

© 
O 

o 

©  — '       •  ©  O  —  ©  — 

- 

•z0 

CO 

— 

CM 

CO  00  CO  <M  CM  -*  ©  © 

ho            to  (M  cq  co 

© 

CO 

•i-»o 

lo     • 

»o> 

©      •           i     I  ^      •  CO 

© 

•snox 

**   : 

t—     • 

Ol       • 

©  co  — '  t-h  t-  t^  r—  co 

»-0   ©  Ol  — '  ©  lO  ©  CO 
— '                CN 

cq 

oi 
© 

•naH 

Ol   Ol 

?i  — 

©  ©  ©  ©  —H  CO  CO  CO 
— ■  oi  -f  ■<#  ©  co  oc  :- 

© 

•1-410 


Ol  I— 

©  © 


t—       •   00    DC  00 

—       •  —  ©  <M 


— '  ©  lo  co     •  cc  ©  t--  ©        © 


-+  t—  — '  co  —  oc  —  oi  © 
r—  ■**  oc  t—  00   ©  —  ©  c— 

i—    —    Ol    r— 


© 


cc o  oi  ©  t H  co  oo  oo     ;  oi 

©  oi  ©  t ©  —  ©  ©        DC 

—  i—  i—  oi  — i  oi  oi  i- 


Ol  Ol  Ol  ©  ©  ©  ©  o  © 
LO  LO  LO  CO  ©  OO  CO  CO  CO 


© 
© 


:   '   :   '  J  I J  « 

o-<<;^hk<;x;^c 


o 


H 

« 

« 

K 
P3 

W 

W 
eh 

3 
P 


o 

02 
0 

< 


HM 

• 

1    «M<     ■ 

CO 

CO 

-H 

C  1 

CO 

0 

IS 

1- 

a" 

o 

o 

t- 

p. 

cc 

>o 

o 

uj 

o 

n 

o 

1    1 — 1 

H 

Ph 

o 

CI 

•        CO 

1  *° 

O 

H 

a) 

1 

Eh 

C 

O 

-w 

r+# 

CI 

05 

g 

IT- 

OS 
CO 

«d 

A 

I  - 

a> 

CO 

H 

03 

u 

a 

CO 

(5 

IT- 

i—l 

J 

* 

e5 

CM 

1—1 

^ 

< 

ca 

H 

O 

El 

£ 

a 

i-« 

i 

H<N 

Q 

# 

-H 

•             r— 1 

»o 

!?; 

a 

CO 

g 

Ci 

CM 

o 

C 

— . 

-£ 

CO 

CO 

(H 

5 

. 

CM 

H 

t— 

o 

0* 

§ 

CO 

CO 

t- 

.J 
< 

CO 

H 

i— I 

0) 

•        CM 

"* 

Eh 

o 

a 

o 

i 

Hi 

f 

H^ 

t- 

U0 

GN 

C 

iO 

o 

J 

CO 

CI 

O 

■<* 

■     •*?■ 

CO 

© 

a 

oo 

Ci 

CM 

1— 1 

C3 

o 

CI 

t- 

l-H 

s 

H 

CI 

i-h 

T*H 

H: 

<i 

-H|M 

CO 

cc 

t- 

C3 

.        <M 

iO 

t! 

-h 

aj 

CN 

cr 

IT- 

CI 

d 

S 

CO 

c 

C 

0 

CO 

CO 

o 

3 

t- 

LC 

r- 

o 

A 

E-i 

cc 

c 

I— 

t>5 

H 

K 

P 

O 

O 

■  o 

1 

5 
I      \ 

o       r3 

s 

p 

I  §  .2 

: 

Q 

-4- 

t 

i 

1 

c 

3     h 

3     J     1 

>       o       c 

3   £   > 

1 
1 

75 


J 

>>.  • 

•  •  •» 

.—    . 

o» 

O 

2 

o   •  •  ■ 

:  :  :  :  ::2  : 

•  ■  s 

•  S  • 

•yj    • 

,- 

US 

go 

Eh 

.  o    •    • 

•  —  X  —     ■ 

.... 00  . 

is  us 

-?i 

. 

^., 

p  55  •  • 

A         D 

g 

•  ;j  x  is    • 

:  :  :  : ;-  ~  : 

s.  c~. 

•  DC    O 

.  ;£>       . 

Ml 

es 

61 

OJ 

"" 

'.- 

o 

o  y 

55 

•  X  DC  '"      • 

•  —  3  O      • 

;    ;    ;    ;    ;  O    ; 

•     /     — 

01 

o 

5  5.2 

co 

H-  = 

.  t-  o    •    • 

•  O  OJ-*     • 

K 

55 

CSP  o 

si 

~  01  — «      ■      • 

•  3  m  i-    • 

•  T          O      • 

O 

to 

ti  01 
CO 

'•  «  ol 

1 

P 

T5 

Q 

Eh 

; 

y     • 

M 

no     •    •    ■    ■ 

-  p3  :c  —  ro 

•o  — 

§1 

in  r 

ro  3 

oq 

EH     *     •     •     • 

- ■ 

5.    B 

■-    = 

"S 

OB  CO             •      • 

•  o  •—  —  n 

■»irO 

•     •     ■     -"OOJOl 

"M  CO 

:  -  7  . 

ot    •    • 

f. 

3 
o 

n  -■    • 

< 
- 

Eh             •    • 

01  CO     • 

t; 

rv 

x  :o    ■  o    ■ 

■nnc    ■ 

-  '-.    • 

CO 

....         CO      ■ 

oi    • 

■  n 

« 



tj 

■  — ■  to  o    • 

■    •    •    •oit-a 

.0  1-      • 

•  —  0! 

Eh 

"' 

Oi  — i 

01 

2 

3 

,M 

: 

3    3- 



fcS  3 

5 

1  :  :  1  : 

;    •    •    -CO    .    • 
■    •    •    •  01    •    ■ 

5i    •    • 

|    ^    ' 

- 

0! 

cr. 

Bj 

^ 

/: 

fr« 

3    •    ■    •    • 

"r   —   ° 

X 

6 

- 

< 

" 

g  :  :  :  : 

•  x    • 

1- 
^f1 

^z; 

-j 

in    ' 

- 

| 

^ 

»?•••■ 

■  Z:  t-~  —  O     • 

-B  "l"     .     .      .  o  to 

- 

O     •     "     •     » 

•  is  -i       O)     ■ 

■^5 

S 

~  5 

co 

— 

a 

i.' 
< 

c2  3 

_  ■ 

-:  3 

3 
s 
o 

■  o-o    • 

.—  _-"_'     . 

3  3    •    •  i-  co  fo 

-*i 

ouoo    • 

e+f 

rj 

3      oi  J     • 

Eh 

.•0>t,  __     ; 

o  to    •    •  CO       « 

:i 

T         TT      • 

•  01 

"' 

A! 

to  in    •    •    • 

•  *»  GO  Oca     • 

•    •    ■  —  *<-r 

on 

• 

-a*                   -*i 

•  oc  -.;  —  to    • 

c5 

3 

:: 

=2 

E-L~ 

<N  " 

•  c  ■*  —     • 

•M 

>' 

&H 

7S    •    '    ■ 

-  ■     : 

:     :     :     I 

z 

s  ; 

•  J2p       '• 

•   .   : 

o 

o        ; 

•  3     • 

.      P  — *   I 

;  "r   • 

o 

3  :  '  : 

o 

•  -  r     •      • 

o 

•  <o     •     : 

•     > 

fx 

•  '-5  ' 

c2 

St 

o 

■  .<  . 

13 

j  •     •  ?  • 

>J 

:«a  '- 

:    0^^: 

o 
o 

-    -  s    . 

I*  §  2  i I 

c^       o 

—    5    = 

\z  a  9 

a  =    '  ,-  ^    .    "_ 

■og» 

-^-2  5 

l^wS« 

76 


•  t^. 

•  '3 

.    .    .    .  _>» 

o 

•  i0     1 

_-! 

•  o 

•      •      •      ■  31 

rr     •  tr    | 

u 

•  CO 

•  ~ 

.      ...  CI 

a 

O     •     • 

•j 

S3_ 

&-•  :  : 

•  31 

:  :  :  :  t; 

:       1 

—  j 

co 

■a 

a  :  : 

•CO 

.  -:, 

•  CO 

•  3f 

.  .  .  .  t*. 

:  '.  '.  '.  o 

31       ■  31 
-■         •!> 

31       •  CO 

-.- 1 

o 

o    .    . 

5  j 

fH 

PS 

EH    ;    ; 

•  t^ 

•  •      •      -X 

•  •     •     -CM 

•           ] 

-  j 

.    . 

-ta 

c- 

aj 

°2c~    •  =>    ■    • 

•w  ra  —  en    •  —  — 

•    •    •  co  ro 

•  tPX      ■      *XO      «C3(^X      •      « 

C3 

•  i0 

3.  i 

U 

—  — <    •  o    • 

COCM •  C".  — 

■      .      •  X   3. 

•  O  CO     ■     •  CO  CO     •  -r  -r  -o     >     . 

-r 

•  TT 

to 

O  00      • 

—  1  ~  ""  ^      « 

•      .      .  ^  m 

•  LO.  CO      •      •  CD  3!      • 

IN.  to     '     ' 

55 

h      :      :  : 

LO  t*   ~. 

\      \      '.  ~ ' 

•      en    •    -  - 

CO            •      ■ 

= 

r/  x  "  cm  o  ra 

-NOOOOIO 

•  CO  CO  X  CO  O  '^  :3  CO  O  Cn  t-  C3 

•3N      •      • 

-1    SO  •£> 

^  ( 

-  i-  ■-  t-  ro  — 
cr  cm  x  t 

c-  c  :■)  3  c 

~   ■' 

■  lc:  ro.  —  3J  ^r  —  -3      t  3  ^  :: 

•  X  CO     .     • 

—    '-    X   CM         CM 

C~-  C3  —         1-3  HH                u 

.  en  31    •    . 

■3> 

H 

'-  X'2 

CO  31  CM       a>  '-3             >- 

:  o 

■    —  -T       •       ■ 

I 

3 

B3 

H 

i^  31              —  CO 

CO 

.  cr.          •     • 

"cm 

o 

•g 

i  :  :  :  :  : 

O     •  X     •     • 

.    .    .  o    ■ 

...  CO     • 

■  CO    •    ■ 

"°  »-  r> 

00 

c3, 

•  O    'to     •     • 

13  TO  CO      •      • 

'      -CO     * 

•  X  '3      •      • 

•  o    '• 

'  t-,    '    '. 

K 

a    .-j      .  qj      .      . 

cn  en  o    •    ■ 

CO  31      • 

•  c   ^     •     • 

•  o     • 

.  31      •      " 

?i 

en 

TT        3 

s 

—  CO  o     •     • 

-P  X      • 

.  —  —■    •    • 

•  13     • 

•3 

1       « 

d 

h     :     :  : 

COCO  -h     •     • 

.    .  -o  co    ; 

•  cm  co    ;    • 

•  O      • 

to 

CO 

- 

o   iB 

„•  c-    •  o    •    ■ 

i  — ■     •  13     •     • 
■_-  m     .           .     . 

OSC     •      " 

•    •    •    •  d 

•     •  X     •     • 

H 

-d  re  ~    •    • 

....-,. 

r: 

CZ 

Zl  CQ  O      ■      ' 

— 

CO 

a 

til 

35 

EH          •         •    ■ 

CO 

■d 

.  •  o    •  x    •    • 

-to     .      ■ 

13  —  O      •      ■ 

'■'■'■'■  CD 

"    '  t^.    •    ■ 

:0  : 

'.  i-  o     • 

£ 

=  ?-:'  :~  .- : 

<x  ■  o  —    •    • 

•      •      •      •  73 

.     •  GO     •     • 

«  X  CO     • 

re 

s 

t^  Cf>      •      • 

....  -.j 

•  CO    • 

■  —  CO     • 

re 

'3 
'_ 
Ed 

o 

C3         CM      •      • 

•     •  CO     ;     • 

•CO            • 

az 

ei 

Eh 

.  _. 

-■ 

•e*r 

- 

5  _3 

3.  CD     •     •     •     . 

r  —  «  c    • 

•      ■      •  C3  ^5 

•  31  X     •     • 

T  33     • 

■  —  to    • 

CD       •  I- 

z 

K 

geo   •   •   •   ■ 

■      •      •  t^  CO 

.  c.  o    •    .  c 

M  -.      - 

•  CO 

—     ;  ro 

n 
n 

B  ~ 
1  | 

53 
■d 

Eh 

•-;  ~.  x 

.    .     •  -^         •       c-.     .    • 

"  — 

•  ■ 

•  —  o  o    •  o 

—  -  '-^  c  — 

'     '  —  )>- crl'o  era  31     '•    '• 

•  i3      • 

I?-?  O      • 

-: 

3. 

a 

£  1^  .--.  co    ■  — 

C  c^  ch  :  i  .  -. 

•    ■  o  ::  -  t  o  oi    ■    • 

•  3.  m    ■ 

Ed 

-   T           —       • 

ch  —  >n 

— .               CO  CO      •      ■ 

-• 

o 

£h           : 

•     ■                       CM  13     ;     • 

.  13            • 

.M 

n  O     ■  o    •    • 

—  T-  z~-  3)     '. 

'•    '■  -•  o  t-' 

•  C3  C3  3>      •  ' 

•  USX      • 

:.;' 

DO     -  03     •      • 

—   >3  — . 

•     •  CO  <c 

•  3.  C3  LO      •  - 

■  IS.  -3)     • 

z  -r     •          •     • 

X    DCM 

.    ;  —  o 

■CO- 

• 3".  O      • 

5 

— 

CQ 

eh     :     :  : 

— ■  CMCO 

CO 

•  CO  —      • 

X 

./  -3  ro  r-i     •  io 

—  _  — 

■    •  c-.  CO  >i  o  x  —  o    ■  • 

3  3.      • 

CMcntjoc 

^3 

a 

U    —■    Mj    —■       •   — 

3  1-        CM     • 

—  rt  ~.       cr. 

•     .CCOtO^r--O0-j3     •■■ 

-   "3'      • 

•     • 

—■  -^  -. 

•     •  O  —  CO       o  c. 

"   3      • 

CO  — 

0 

.-    N 

3 •  C  ■  03 

•    •  t-  CO          t  cr. 

l~      • 

lO  31 

e3 

CH 

—  — 

™ 

s 

OCM     •    •     • 

V}        .        . 

•CO      •      ■ 

=> 

~  :  :  :  :  : 

• 

3     •      • 

■» 

OCS     •    •    • 

.     .     ■  c~     • 

.    .  — .    .    . 

C      J      ■ 

•  lO    J     J 

~  -  3 

o  ^    ~ 
C  -   3 
M       .- 

CQ 

£<    '■'.'.'.    '. 

—      ;  ;  ! 

•    J  CM    •    • 

Is 

13  to  — t     •     • 

•  X  '0  CO  33     •  -r  •_      •     • 

-  31      • 

•  -O  C3      • 

• 

J,  ©    ■        •    • 

i  -  —  —      ■      ■ 

•  —    r  -j3  X,      •  <-  i3      •      • 

C  -i      ■ 

•  31  f^      • 

ra 

C5 

a 

3  CO    •    •    •    ■ 

CO  -.o  —     •     • 

oi-M    •  h-  cr.    •    • 

-  -!  ; 

r : 

to 

.-.  CO  o>    •     ■ 

■ii,          .31 

;  31         ; 

re 

oc 

p 

h     ;  :  :  ; 

—  CO           •     • 

'.      n            '.            '    '. 

"H       ' 

CM 

z 

-  be 

.  o  .  .  .  . 

O  13  t3      »      • 

■      •      •      "  CM     «      •  CO     •      • 

■  30     • 

•  31  en    • 

o 

E  co    ■    ■    •    • 

•      •      •      •  CB      •      •  -r      •      • 

•  t^      • 

'3.  3      • 

XI 

g  CO     •     •     •     • 

—  r.  -^     ■     • 

cr-     •     • 

•  —  31    ; 

_ 

CO 

55_ 

H        •    •    •    • 

—  •q,      .      . 

L 

■-•: 

./  i  -  —    •    •    • 

r    T.   —      ■      ■ 

.  ,3      .     -  ~)      .  —  ,3     .      . 

•  t^      • 

roj 

K 

=.  tf.  3 

CO  —            •      • 

•  CO      •  3.  —      •  —     -      ■      • 

•  O  /J    • 

•       •  31 

- 

=i 

~  t^  -^    «    •    • 

•  3  i3  13      •     • 

o      o    •    • 

en    •  ■-.  a    •    • 

; l^  : 

•  —   LO       • 

;   ; — 

rr 

a. 

S2J 

£ 

^ 

—         CM 

c« 

*  - 

-  ■ 

iot    •    •    •    '■ 

co  co  co  co    • 

c-i  c  o 

3     •     • 

.      .      .  ,3      .      .  ~>    ,       .      . 
•      ■      •  CO      ■      •  O  T      *      ■ 

•  o    ■ 

•  CO  HI     • 

-   ■  *~ 

CO       ■ 

sj 

H 

X  '3  O            • 

•  --3  C~,      ■ 

""  \ 

11  a 

_CQ_ 

t*f 

■S  5 

•3 

x  cr  /.  -r    • 

•      •  -3  31      •      •  —  31      •      • 

-0  —  CO 

•  en  no    • 

•  to  — 

■' 

C 

C3  —  — 

•      •  —            •      •  O  l-     •      • 

—  CO 

•    T  !C 

X 

i: 

3 

go  ;h 

COCO  lO 

.      .  31            .      .    =  ^      .      . 

■  i-   13      • 

N 

~  5 

CQ  '- 

d 

Eh 

•  O     •  C 

•      ■                   •      •  ~1  1.3      •      ■ 

CO  —      • 
CI 

1  - 

>    «    • 

—  :-  -c     ■  7 

■      ■  31  X      •      •  1-  O  O     • 

3)     •     • 

■  O  CO     • 

o 

'■  —         CO     •     • 

•     •  rc  — *    •     •  —  'X>  ro    ■ 

—  ( 

< 

=  -  :      :  : 

CO  3".  O     • 

.     •  t  o    •    •  —  '  : 

r:  1 

31  CO  —      • 

•     •:-.••       CO 

•  CO 

—  1 

5' 

£ 

'/J 

Eh 

-»i 

O  O  3  O     • 

—  o  —    •  t- 

■re       i-  <  ~    •  T  ■—■  cc     ■ 

—  'T  CO 

•CO  o     • 

"3 

•a 

,•  -  =  -o  X     ■ 

i  =.  ^!  Tl 
3  "" '                         ' 
EH 

!■-  r-i  X     •  — . 

•  i3  -*  t  —    » en  ^»  to    ■ 

—  .  -  :t 

c 

'    US   c      • 

O  —  3     -  C3  01 

X  :c 

•  CO  31      • 

•133 

'- 

3 

c  —  '  -     • 

C3            •  13  — 

o. 

•  —  31      • 

x  , 

C 

31  31  ?1      • 

CO                             — 

CO 

'_Z 

>J 

"o  :  :  : 
c  :  :  :  : 

•  c 

E-i 

3 

11 ' 

cj 

o 

S   ■   -   •   • 

O 

!*t   .   .   . 

c 

o 

3  :  :  :  : 
o  .  .  .  . 

a] 

<o  :  :  : 

>    ■ 

;    ;  c3    ;    ; 

r     •  a 

■  :?  :  : 

CJ     •  - 

rH 

.    •  o    •    • 

:  i^^3 
■   •  *  *  5 

boss's 

"3    fj; 

i  : 

;  ■  ■  o  ;   " 

ca  :  ; 

a    •    . 

~i    '■    '■    '■ 

o     :  ii 
"j  -'«:-3 

2 
3 

o 

c 

— 

C         ShJ 

=    '  =  2 

— *   r-    —    ^      . 
3  S  O  30  J 

g  ili  1 

a   ■  zz  =   . 

•>    -    O    333 

:  i  \  1 B 

•S  3  E=  g 

2  :«a 

3  if: 5 

■>  ®  AS  a 
3   §  £ 

^S? 

;^s 

< 

- 

H«^«5 

Kft 

^<=hc5h? 

-J  es  e  -^  - 

^ 

-^ 

1^ 

sz; 

77 


•i«i°x 


•30C(.tnsi:0| 


smjt  uj 


■gaaioHjo  'o^ 


^-rlCKrtr.K 


- 1  — I  01  —  1-1 


O  i—i  CO  •&  i-i 


•suoX— A"np  j  _  ,g  M 
Jad  pssi/nj  .sail  I  so  di 
-emtio  ariEjaAy 


-  «5  1Q 

•  co  ci    . 

.  1*1 

CN  (M 

•  ua 

'anjjj  in  no?       hoco 
-jail  .1.1(1  siep    ;    ^  rH 

.JO  •OX9^E.I,JA\- 


»Nffl-iH059«N     .  ci  oi    ■  t--  cc  ~i    .  » id 

—  —  w  -r  oi  oi  o       ©     •  —  o     •  o  co  t*     ■  ~  t~ 


•uos  w  |(5 
-jad  .tad  suoj  f-  © 
jo-o^aSciaAV      °° 


■  ft  ©  c~ 

.  —  ICJ      . 

.  CI  t~~ 

.  r^—    . 

(M      • 

■  OI  IH 

•nos 
-.i.-»I  jatf  sab[i 
jo  -ux  aS-ejaAy 


•  OI  i-l      •  ~  OI 


t^  CC  .CO 
OI  ©  •  CO 
MM       •  iH 


,  O  CD  US  lO  03  —  —  —  © 


t-  ft      •  CM  CO  OC 


OI  ~  -i      •  —  (N 


•  cc  ft    .  r— 


.  lc  r—  ft  ©  ic  -r  oi  —  cc  .  cc  ci 
•  "  pa  ri  cc  x  ::  ;i  x  ii  .  —  — 
■  oc  —  —  —  oi  —  —  oi  to     ■  co  ■ 


ft  cN     •  eft  oi 


.  ft  ©  -m    .  -i  o 

■  co 1<     •  ft  ft 

•  CD  <0 


lototo^s'aoa    •  cr 


©  t~ 

.r;cc 

r--  CI 

■CCM 

■  r~-  cd  fh 

•-1  ii 

•  ©  ci 

i  CD 


"m°i 


ji  '  -^ 


•  ::  m  c.  -  o  c  -i>  K  -     .  i?  ft     .  cc  —  tti     .  co  cc 

■  C  1^        -i  CO)         CN  1^     •  ft  01 

■  —  -Ti  — <  C" 


Ol  :?      •  OI  CO  00 


.  rl        .        .   i—   ft 


*rl       .  —  lO 


ci  ft  ©  ©  —  oi  co  cc  'o 


CO  -H       .CD 


••pasiEg  [two 


^-i  ©  c  ©  'O  -r  ft  x  ft  so  —  'O  cc  co  ©  — -  — 

ft  t KOriHOt I  IQ  fc-  cN  »©  OJ t- 

CO  ©  ft  CO  10    CC    CC    ft  -1  ©  Tf  © 


©  *o  ©  »o  ©  CO  CO  CO  CI  --i  CO  ©  cc 
-C  W3  ~  —  -r"  ©  -I  CO  CC  1^.  CO  -1 

i-::;i      t^  ft  -i  o       ■* 
!           co  — i  t~  ft 


< 

cc     ■ 


_- 

~  2  .:  —  .- 


j=  O  *  a 

'5  r--^  I 


'So  j:  a  S  ^  -i  -  >  8  -  -  a  g  J  I  1  =  g  5 1  =,i  ?  =  -  i  v  -z.i  i  i; 


7S 


>Cs  ft  ©  CC  — ' 

©  CO  'C5  © 

©  © 

US 

• 

COOCMNI-ON  CO 

r-l    — i   CO 

*-* 

■3 

S«HCIOMOOC-1H 

f  t-  © 

© 

loncei-Ko^Nn 

©  — ■  CO 

EH 

CM  ■*  ©  'O  ©  I-  Si 

«3         00 

* 

lO 

•  © 

© 

•  © 

© 

■o 

•  o 

o 

•  o 

© 

(3 

•  «3 

>C5 

K 

:  * 

r~  t—  ©  co  lo  —  © 

© 

CO 

A 

£  .  a 

Ot-OKOOO 

© 

^ 

P 

»  N  rt  (3  M  H  S 

t^ 

CO 

H 

>»  o  " 

l«  »  «5  iH  H  N  ■* 

© 

Q 

«w'l 

fife:         r-.                          -< 

1-1 

55 

a       S>> 

00      •  CO      • 

t^ 

© 

Oj 

oo     •  ■*     • 

© 

© 

X 

■£  c  >» 

>o  :^  : 

CO 

H 

£     J 

i<0 

o  o  o  o 

©  © 

© 

© 

o 

© 

©  o  o  o 

©  © 

© 

© 

© 

© 

2o| 

woo^o 

CO  CM 

>* 

© 

•* 

CM 

S3      95 

5f£C©  CM  © 

CM  —■ 

«5 

LO) 

CM 

CO 

©  CM  ■*      ■  C  'O  C-HO  (D 

ICON 

CM 

us  ©  oo    •  t—  t—  ©  t—  co 

10  ©  © 

"C  g  J 

©©CO      ■  N  ^  C  (N  N 

CM 

,3  £=3 

CM  ©  r~     •  M  O  'O  CI  IN 

CC--1N 

CM  CM  CO      •  ©  t^  l~ 

CO          CO 

T.  02 

*            ; 

"**  1 

-':  O  1~  N>QM<<OCE>CQO^  ua  CO  c 

l  - 

'O 

NiOf-«CD«j:0!0  0(NOCOOtOC 

X 

>C 

C-)  W  CO  CO  -<  ■*  CC;  lO  ^  ^  C  -J  •*  K 

<# 

O 

H 

CO  ©  CI  f  lit)  CM  -*  ©  CM  •*  CO  ©  lO  CT 

'■" 

© 

©  *f  >0  --i  CM  ©  ©         ©         t^  CM  I  - 

Ti 

co 

^feCM   ■—   t-i   —i   I-H   «*                            r-C            i-H 

t^ 

US 

CM 

© 

© 

© 

© 

w 

09 

CO>Ot^CMCM**©©CO 

<#  U3  CO 

© 

i*. 

CMb-i-'CC©CO©©CM 

CO  ©  © 

co 

•s 

CO  ©  CO  ©  »C  CM  CO  —  t-- 

•—  ©  »* 

© 

co  —  -»<  r~  ~*  o  ©       © 

t—            i-H 

CM 

o 

©  ©  1H  lO  •—  rJH  ©         CM 

©         CM 

CO 

« 

^r-,    -1                                rN, 

■"• 

© 

oioooraoooooococ 

00 

• 

■OI-OOOCOOOCOOOC 

co 

c 

©"O©00'OCM©-ti'^<M<00<M©CC 
CO  t^  «0  1^  CO  CM  'O  ©  f-i  ^  ©  «3  •*  C" 

© 

g 

CM  CO  •— i  irj  — <  CM  ©         "*i         ©  CM  'O 

© 

© 

02 

H 

Bj 

W 

o 

H 

« 

a? 

H 

S3 
S 
oa 

s 

.    (-.      .            .      "      . 

*      1 5  .      :      . 

■a 

..§ 

■  '3 
c 

n 

P-C 

c  £ 

■13  j 

a 

> 

m 

ew 

.ley.... 

er 

ont  (Isaa 

Harbour 

rooke. . 

igu  ... 
matkook 
Up. 

S3  = 

0 

«.-sr.s0£sa«oEn< 

.5  5  « 

J 
£ 

& 

0* 

r 

jj 
ll 

M  CO 

©R 


<1 
b 


co  ©  © 

CO  —i  © 
t-  b,  r-l 
00  U5 


0 

3  * 

3  o 

c 

C5V 

5 

:  1 

03 

— 

3 

c 

^ 

tS  : 

Is 

(J 

H 

V 

w 

a 

0 

'-.   m 

B 

2j  « 

i 

M     C 

5 

5  K" 

CO 

>>W 

G 

C    05 

.2  3 

coO 


79 


•  o  o  o 

•  © 

•  ©  ©  ©  i  © 

•  o  o  o 

•  © 

•  ©  ©  ©     © 

~ 

•  ©  ©  © 

•  © 

•  ©  ©  ©     !   © 

o 

.  CM  CM  t+i 

•   M 

•  CM  CM  <M 

Eh 

1— 1 

>> 

a 

> 

•    1 

oi 

3 

& 

02 

H 

P 

J5 

■, 

W 

S-M 

CLi 

•-  c- 

M 

M 

C  o 

3  ** 

a*  2 

22  o 

,i    . 

•  o  ©  o 

© 

-  ©  ©  ©           O 

it 

•  o  o  © 

© 

•  ©  ©  C 

© 

'"J 

•  ©  ©  ©     ■ 

© 

©  ©  c 

© 

C  o 

■  !M^^      . 

CM 

CM  CM  C 

CT> 

3  ■" 

•  &$ 

1—1 

£i   S 

co:ft:ooc-cc;c 

© 

ONC^CiCSOCOOOOt* 

© 

rt 

ohuo^hioooooooc: 

«o 

o 

ao©©©co-^p^-f-'^-^-t<--fii— i 

CO 

H 

— !  M  N  O  O           r-i                          i— i   CO 

t— 

4©  H  U5  CO 

CM 

CM  i— i 

"* 

•  ©  ^  0  ©       -       •              .       .       .  O 

:    ©> 

•  CM  CM  ©  ©       • 

t— 

1    © 

|j 

"3 

•  i— i  to  -*  iO       • 

© 

1    © 

^ 

.HHHCO 

C5 

t— 

cQ 

f§ 

•  ©   CO   © 

■CO 

•  €^^  CO 

CO 

H 

CM  *-< 

CO 

•  ©  ©  ©  ©       ■ 

o 

H 

3 

•  ©  ©  ©  ©       • 

© 

M 

3 

•  ©  ©  ©  ©       • 
■OiOOO      • 
•Ml--         (M       • 

© 
© 

CM 

I— 1 

©©©©©©©©©©©o 

1   © 

3   . 

©©©©©©©©©o©o     • 

1  © 

©©©©©©©©©©©©     • 

© 

I* 

CO00^C>©r^^TtTT<^^M       . 

© 

r- 1  t—  ©  lO  -*          t— i                        r-i(M- 

1    I— I 

3 

|CO 

09 

W 

E-t 

« 

t> 

O 

u 

]    _ 

rfl    G    P             *           ;J           fcO 

§**  *  stls  '1 

*.n_c          "^    C    '"M  —    v-    —    tc 

—    -    — 
c  .2  o 

<<o 

OPW^ 

^ 

u 

"—I 

(—1 

J 

M 

tf 

!>o 

80 


- 

w 


K 

o 
- 


CM  ©  O  CO  O  O  CO  CO      1    — <  1 

t— ©©-#©©©r—       o 

(MfNIOOCOOOCO          © 

CM  CM  CO  HOOl6t-      1    © 

fl  CO  H  >0  >0  H  CO  Mi      I    © 

^                                     Jl^ 

>       -* 

t& 

1    1— I 
1 

^ 

[3 

Q3 

;= 

e< 

^-^ 

a 

rj^l 

— 

55 

o 

53 

§ 

C     . 

■    ci    5:b 

w 

"~— '    . 

•  ©  c 

w 

02       ' 

' 

DQ"^3 

>~i 

©     • 

>       • 

'     CO 

o      ^- 

CC    i-H      X 

r/3  a  *3  S 

o - 

-    -    ~ 

"c   ©   ^5 

©    03    % 

"  i— t 

3D     __>-,, 

o  •— « 

-)    7"    F  *^    -      r*    s    iZ 

"5  =  s  "^  '"d  a ■ s   - 

~ooc^oi|o 

DC  ©  ©  t—  ©  ©  © 

-f 

CC   XiOOOOC  5J 

O 

©  ©  ©  CO  ©  ©  o 

H 

i —   Ol  i-h  iO  ©  ©  t— 

1     T* 

©  CO           -*  t—   CM   CO 

iO 

©  C5          t-  CO  i— i  CO 

oo 

&r 

© 

€©= 

32 

£ 

)— t 

.H 

o 

H 

P5 

X 

© 

X 

b     * 

q   : 

3^   : 

O    —    bi 

•~  ©  ?   : 

^-i. 

w  X  ?    . 

"""^          • 

■po  o   : 

JS     •    on 

_  ^_>  -i_> 

C       •     ©  ■*?    CB  •  DO       ■ 

-_-■  >■„  ••»  g  ®  ©  >* 

~  •  —     ©     X     SO  ^j 

-    g —    p    o    o    £> 

£ 

&& 

— 

^ 

- 

w 

I 


TN 
21 

N8A27 
1869 


Nova  Scotia.     Dept.   of  Mines 
Annual  report  on  mines 


PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 


UNIVERSITY  OF  TORONTO  LIBRARY 


